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ABSTRACT 
 
This thesis includes three chapters that explore contemporary topics within the area of 
education in the UK.   
The initial empirical chapter examines whether living in a deprived neighbourhood 
impacts upon the probability of obtaining the benchmark GCSE outcomes, when adopting 
a propensity score matching methodology. The chapter also examines whether there is a 
differential impact of neighbourhood deprivation upon children with educated parents, 
relative to those with uneducated parents. The results show that living in a deprived 
neighbourhood negatively influences the probability of gaining the observed GCSE 
outcomes; individuals with educated parents lose out to a greater extent by living in a 
deprived neighbourhood, relative to individuals with uneducated parents.  
The subsequent chapter examines whether setting, which involves separating children 
into classes based on ability, influences the attitudes and behaviours of primary school 
children. A fixed effects methodology is initially adopted to identify the impact of being 
set in maths; the results signal that the behaviour of girls may be improved by setting. 
The chapter also investigates whether the level of the maths set in which the child is sorted 
influences behaviour by adopting an instrumental variables approach to overcome the 
likely endogeneity issue surrounding the set placement. The results indicate that whilst 
internalising behaviour was improved for girls placed in the lowest set, this set placement 
was detrimental to the internalising behaviour of boys.  
The final chapter analyses the impact of post-2010 primary converter academies on pupil 
progress. Adopting a difference-in-difference methodology, individuals who experience 
academy conversion are compared with those whose school converted after leaving from 
the same school year cohort. The results indicate that converter academies had a positive 
impact upon pupil progress. When examining the effect by neighbourhood deprivation, 
the positive impact of converter academies is more consistent for schools in the least 
deprived neighbourhoods.  
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NOTES AND DISCLAIMERS  
 
The work of Chapter 2 was based on data from the Longitudinal Survey of Young People 
England (LSYPE), produced by the Department for Education (DfE) and supplied by the 
Secure Data Service at the UK Data Archive. The data are Crown Copyright and 
reproduced with the permission of the controller of HMSO and Queen's Printer for 
Scotland. The use of the data in this work does not imply the endorsement of ONS or the 
Secure Data Service at the UK Data Archive in relation to the interpretation or analysis 
of the data. This work uses research datasets which may not exactly reproduce National 
Statistics aggregates. 
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CHAPTER 1 : INTRODUCTION 
 
1.1 AIMS AND MOTIVATION 
The economics of education literature has provided a greater insight into a multitude of 
topics surrounding education; early research in the field by Becker (1964) assisted in 
explaining why individuals choose to invest in education and training through the human 
capital theory, while Mincer (1958, 1974) developed the earnings function which has 
allowed educational economists to estimate the returns to education. More recently, there 
has been a growth in the economics of education research which has been attributed to 
improved data provision, policy relevance and development of methodological 
approaches (Machin, 2008). This surge in research has provided a greater understanding 
of issues such as intergenerational mobility and the impact of school choice and 
competition upon pupil outcomes, while policy evaluation research has become more 
relevant in informing policy makers.  
In recent research, major developments have been made in explaining the determinants 
of both cognitive and non-cognitive pupil outcomes. Pupil outcomes, even at early stages 
in life, are likely to play a significant role in an individual’s life chances and adult 
outcomes; it is therefore imperative to understand the fundamental influences upon pupil 
outcomes, such as those associated with individual and family characteristics. Equally, it 
is important to understand how policies and interventions may be used to improve 
outcomes. Within the current economics of education literature, a number of determinants 
have been extensively examined, while a consensus has been reached regarding the 
impact of these determinants upon pupil outcomes. Progress has been made in explaining 
how factors such as family background influence individual outcomes, with research 
suggesting that children from deprived backgrounds and low income families generally 
complete school with considerably lower levels of educational attainment (Chowdry 
2010; Hirsch 2007). It is also well established that gender and ethnicity influence pupil 
outcomes, as males attain lower test scores than females, while white children perform 
significantly worse at school than all other groups (Vignoles and Meschi, 2010). This is 
also true for summer born children who do worse than children born at the beginning of 
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the academic year (Crawford 2010; Campbell 2013). Equally, the research suggests that 
birth order is a significant predictor of cognitive and non-cognitive outcomes (Sulloway 
1996; Reinherz et al. 2003). In a similar manner, a number of school characteristics such 
as school resources and teacher quality have been examined as determinants of pupil 
outcomes (Hanushek et al., 2005) with factors such as class size providing the focus of 
debate within the existing literature (Hanushek, 2000).  
Alongside individual and family characteristics, pupil outcomes are likely to be 
determined by factors which simultaneously influence other individuals and are 
associated with the pupils’ environment outside of their household.  Examples of such 
factors include neighbourhood characteristics, school-level policies and national-level 
educational policies. These topics form the focus of this thesis which will include three 
chapters that examine each of these factors in turn; specifically, the thesis will investigate 
the influence of neighbourhood deprivation, class setting by ability and converter 
academy schools upon a number of pupil outcomes. At present, the research on each of 
these topics is rather limited within the economics of education literature, though other 
fields of study have provided evidence that each of these factors may impact upon pupil 
outcomes, thus providing the motivation for each chapter. 
It is important to understand how the neighbourhood in which an individual resides may 
influences their outcomes; the existing literature has identified that neighbourhoods 
impact upon an array of outcomes, including the probability of school dropout (Overman, 
2002; Harding 2003), labour market performance (Manley and Ham, 2010) and teen 
pregnancy (Harding 2003; Lupton and Kneale 2010). Neighbourhoods may also play a 
role in determining a pupil’s cognitive outcomes; it is evident from UK statistics that 
pupils from deprived areas perform significantly worse than pupils from non-deprived 
areas, with a clear and consistent gap in achievement at GCSE level (Department for 
Education 2014b). While these differentials in educational attainment may be partially 
explained by individual and family characteristics, the existing literature does suggest that 
neighbourhoods play a role (Rashbash 2010; Gibbons 2010; Nicoletti and Rabe 2010); 
however, the evidence is inconclusive, with some studies presenting conflicting results. 
Difficulties arise in the estimation of neighbourhood effects, thus necessitating the use of 
advanced econometric techniques; the first chapter of this thesis will adopt a propensity 
score matching approach, in order to contribute to existing literature and assist in 
clarifying the currently conflicting evidence. This approach has previously been adopted 
within the existing neighbourhood effects literature, but has been used infrequently in 
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studies that examine the impact of neighbourhoods upon educational outcomes due to the 
difficulties that often arise in matching characteristically similar individuals from distinct 
neighbourhoods. As will be discussed in detail, the data adopted within the chapter 
facilitates the use of matching methods.  
Similarly, school-level policies such as class setting by ability are likely to influence pupil 
outcomes though pupils and parents may have little control over the pupil’s exposure to 
such a policy. While research outside of the economics of education field suggests that 
setting has a significant impact upon attainment (Hallam and Parsons 2014; Ireson 
1999a), non-cognitive pupil outcomes such as self-esteem and self-concepts are also 
found to be influenced by setting and ability grouping practises (Abadzi, 1985; Ireson and 
Hallam, 2009); however, the research that observes non-cognitive outcomes is currently 
very limited, especially within economics. Few studies have therefore attempted to 
overcome the methodological issues faced by researchers in the analysis of setting, by 
using econometric techniques. Concurrently, within the economics of education 
literature, our understanding of the determinants of non-cognitive outcomes is more 
limited relative to cognitive outcomes; it is, however, vital to understand the determinants 
of non-cognitive outcomes due to the fundamental role that such outcomes play in child 
development and individual life chances (Vignoles and Meschi, 2010). By adopting 
econometric techniques to analyse the impact of setting on non-cognitive pupil outcomes, 
the second empirical chapter of this thesis will contribute to the existing literature on the 
determinants of non-cognitive pupil outcomes alongside the ability grouping research, by 
analysing whether the school-level policy of setting is beneficial or harmful to pupils’ 
outcomes.   
The final chapter of this thesis, which evaluates the impact of converter academies upon 
pupil outcomes, is motivated by the recent increase in the number of primary converter 
academies, due to the expansion in the national-level academy programme. Following the 
election of the Coalition Government in 2010, the academies programme was opened to 
all primary and secondary schools in England thus allowing all schools to apply to 
voluntarily convert to a converter academy in order to gain the greater autonomy that 
academy status offers. At present, there is very little evidence of the impact of converter 
academies upon pupil outcomes despite thousands of children being affected by the 
policy; by the end of the 2013/14 academic year, 1,401 primary converter academies 
existed in England; this number has, and will continue to grow, since following the 2016 
budget, the Conservative government expressed their continued commitment to the 
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expansion of the academy programme (Department for Education, 2016).  Though the 
limited existing evidence suggests that academies schools significantly impact upon pupil 
attainment (Eyles and Machin 2015; Department for Education 2014a), there is no 
evidence, at present, of the impact upon pupil outcomes at the primary level. The third 
empirical chapter of this thesis will therefore analyse the impact of primary converter 
academies upon the cognitive progress of pupils.  
In its entirety, the thesis contributes to the economics of education research by addressing 
the determinants of pupil outcomes outside of the household and classroom, in an attempt 
to fill the gaps in the existing literature.  
Each chapter of this thesis is a micro-econometric investigation based upon pupil-level 
panel data from a number of different datasets including the Longitudinal Study of Young 
People in England (LSYPE), the Millennium Cohort Study (MCS) and the National Pupil 
Database (NPD). A range of methodologies are adopted throughout the thesis, including 
propensity score matching, fixed effects estimation, instrumental variables and 
difference-in-difference methodologies, in order to overcome the econometric and 
evaluation issues met in each chapter. The availability of administrative data sets and the 
modern econometric techniques, both allow for ability aspects of the pupil to be 
controlled for, enabling the particular effect of interest in each chapter to be isolated. 
Pupil outcomes form the common focus of all chapters within this thesis with a range of 
outcomes being observed, including both cognitive and non-cognitive measures; 
throughout the thesis, pupils within the compulsory schooling age range and within the 
UK are the focus of the investigation.  
To provide context, the following section will discuss the structure of compulsory 
schooling in the UK.  
 
1.2 COMPULSORY SCHOOLING IN THE UK 
Until September 2013, full-time education was compulsory for all children aged between 
5 and 16 in England, Wales and Scotland, with compulsory schooling beginning at the 
age of 4 in Northern Ireland. From September 2013, upon the completion of secondary 
school, pupils in England and Wales were required to continue in education until the age 
of 17; from September 2015, this was raised to the age of 18.  
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Before beginning compulsory schooling, children under the age of 5 may attend nursery 
on a non-compulsory, part-time or full-time basis. At the age of 5, children enter the full-
time, compulsory primary stage of schooling. The primary education stage accommodates 
for children between the ages of 5 and 11. Primary education may be split into two stages; 
infant, known as Key stage 1 (KS1), which caters for children between foundation year 
and year 2 when pupils are aged between 5 and 7, and junior, referred to as Key stage 2 
(KS2), which provides education to children in year 3 to year 6, up to the age of 11. In 
England specifically, there may be a distinction within some schools between infant and 
junior stages, since some schools cater solely for the infant or junior stage; other schools 
simply provide education to all children at the primary stage without providing two 
separate schools.  
At the age of 11, in the final year of the primary education stage, children are required to 
undertake Standardised Assessment Tests (SATs) that examine pupils in English and 
maths. Following the removal of the science SATs exam for all pupils in 2009, only pupils 
within a sample of schools thought to be representative of the whole population are 
required to take a science test.  
Upon completion of primary education at age 11, pupils begin the lower secondary stage 
of education which provides education to pupils aged between 11 and 16. In a similar 
manner to the primary stage, secondary education may be divided into two phases; Key 
stage 3 (KS3), which caters for pupils in year 7 to year 9, when aged between 11 and 14, 
and Key stage 4 (KS4), which relates to the final two years of lower secondary education 
when pupils are in year 10 and year 11, and are aged between 15 and 16.  
At 16, pupils may stay in full-time education at a school or further education institute; 
alternatively, until the age of 18, individuals must undertake an apprenticeship or 
traineeship, or attend part-time education or training while in work. 
 
1.3 STRUCTURE AND CONTENT OF THIS THESIS 
 
Each of the following chapters utilise pupil-level data and adopt econometric techniques 
to analyse influences upon pupil outcomes in compulsory schooling in the UK.  
1.3.1 Brief overview of chapter 2 
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Chapter 2 analyses the effect of neighbourhood deprivation upon educational attainment 
at secondary school. Specifically, the chapter attempts to identify whether living in a 
deprived neighbourhood impacts upon the probability of obtaining five GCSEs A*-C and 
five GCSEs A* to C including English and maths, known as the gold standard. Data from 
the Longitudinal Study of Young People in England (LSYPE) is utilised in this chapter 
which focuses on the impact of neighbourhood deprivation within England specifically. 
In order to overcome the issues that surround the analysis of neighbourhood effects, 
namely selection bias, the evaluation problem and the establishment of causality, the 
chapter adopts a propensity score matching methodology, allowing for individuals from 
deprived neighbourhoods to be matched to characteristically similar individuals from 
non-deprived neighbourhoods. 
In addition, the chapter investigates whether there is a differential impact of 
neighbourhood deprivation according to parental education, to find whether children with 
parents with post-16 education are influenced to a greater extent by neighbourhood 
deprivation than children with parents that are not educated to post-16 level.  Propensity 
score matching methods continue to be adopted; the estimated neighbourhood effect for 
the educated parent and uneducated parent subsamples are then compared, with 
differences tested for statistical significance.  
1.3.2 Brief Overview of chapter 3 
 
Chapter 3 focuses on a school-level policy known as class setting, which involves 
separating children into classes based on ability in specific subjects. The policy was 
encouraged by the 1997 Labour government and subsequently widely adopted within 
primary schools. This chapter looks at whether class setting in maths influences the 
behaviour of primary aged children.   
A fixed effects methodology is initially adopted to identify whether a change in the 
experience of being set, as opposed to not being set, between the ages of 7 and 11 
influences a change in pupil behaviour. Behaviour is measured by the Strengths and 
Difficulties Questionnaire (SDQ), supplied within the Millennium Cohort Study (MCS) 
which provides the data for this chapter. The responses of teachers and parents are 
observed to identify changes in reported behaviour both at home and at school. 
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This chapter also analyses whether the behaviour of pupils is influenced by the level of 
the maths set in which the pupil is placed. An instrumental variables approach is 
implemented in order to overcome the likely endogeneity issue surrounding the level of 
the set of the child and their behaviour. The methodology involves instrumenting the level 
of the set with measures of school peer quality.   
1.3.3 Brief overview of chapter 4 
 
Chapter 4 examines the impact of primary converter academies upon the progress in pupil 
outcomes at primary school between KS1 and KS2. This chapter adds to the existing 
literature by analysing post-2010 primary converter academies, for which, little evidence 
currently exists.  
Adopting 2008-2014 data from the National Pupil Database (NPD), this chapter 
implements a difference-in-difference methodology to analyse the change in a child’s 
percentile rank within their cohort, according to their average point score (APS) between 
KS1 and KS2. The rank of treated pupils who experience academy conversion after 2010 
and while at primary school is compared with the rank of pupils within the same cohort 
in the control group. The control group consists of pupils who complete KS2 and therefore 
primary school, before their school converted to become an academy. This approach 
defines a suitable control group and therefore assists in overcoming the evaluation 
problem.  
The chapter also attempts to identify whether there is a differential impact of converter 
academies upon pupils who attend schools that are located within the most deprived 
neighbourhoods, relative to schools within the least deprived neighbourhoods. The 
difference-in-difference approach is again implemented with the sample being split 
according to the deprivation level of the schools’ neighbourhood.   
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CHAPTER 2 : NEIGHBOURHOOD 
EFFECTS ON EDUCATIONAL 
ATTAINMENT: DOES FAMILY 
BACKGROUND INFLUENCE THE 
RELATIONSHIP? 
 
2.1 INTRODUCTION 
 
To what extent does the quality of the neighbourhood that an individual grows up in 
influence their outcomes? Empirically, this question has been addressed when 
considering outcomes such as school dropout (Overman, 2002; Harding 2003), 
employment prospects and income (Oreopoulos, 2003; Bolster et al. 2007, Manley and 
Ham, 2010) and teenage pregnancy (Harding, 2003; Lupton and Kneale 2010). One 
additional outcome of recent interest within the neighbourhood effects literature, and 
providing the focus of this chapter, is educational attainment. 
There is a clear and consistent gap between the educational attainments of young people 
from deprived neighbourhoods and non-deprived neighbourhoods. The Department for 
Education (2014b) reported a 29.5 percentage point gap in the attainment of five GCSEs 
A*-C including English and mathematics in 2012/13, presenting the largest gap at GCSE 
level between children from deprived and non-deprived areas. Concurrently, it is well 
documented that children from deprived backgrounds generally surface from school with 
substantially lower levels of educational attainment (Chowdry, 2010). 
Differentials in educational attainment may be explained by a number of factors including 
individual characteristics, family background and the school attended, alongside 
neighbourhood characteristics. In an attempt to explain the variability in educational 
attainment, Rasbash (2010) estimates that a shared environment, including the 
neighbourhood, but also encompassing primary and secondary schools and the local 
education authority, accounts for around 22% of the variability of outcomes. The 
influential factors are, however, unlikely to impact upon educational attainment 
independently; Cheshire (2007) argues that poor individuals select into poor 
neighbourhoods, thus factors associated with family background are likely to determine 
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neighbourhood residence. Children from deprived families may therefore also reside 
within deprived neighbourhoods. Difficulties therefore arise in disentangling the distinct 
effect of neighbourhood characteristics from other influences upon educational 
attainment.  
This issue in identifying the impact of neighbourhoods upon individual outcomes relates 
to the problem of a selection bias which may appear in the estimation of neighbourhood 
effects since it is likely that individuals and families do not randomly select where to live; 
the choice of neighbourhood may be related to observable and unobservable 
characteristics of the individual or family. In turn, these characteristics may determine 
educational attainment, thus a bias arises in the measurement of the impact of 
neighbourhoods. It is also difficult to recognise causality when distinguishing whether 
deprived neighbourhoods affect outcomes or whether the characteristics of individuals, 
which determine neighbourhood residence and are potentially shared by neighbours who 
also select into the neighbourhood, determine the individual’s outcomes. One further 
problem that researchers of neighbourhood effects face is an evaluation problem; only 
one outcome may be observed for each individual, hence, neighbourhood effects may not 
be measured by comparing individual outcomes when living in a deprived neighbourhood 
to the outcomes of the same individual should they have lived in a non-deprived 
neighbourhood. 
In an attempt to overcome these issues, a number of approaches have been adopted within 
the neighbourhood effects literature including the observation of sibling and neighbour 
correlations in outcomes (Lindahl,2011; Nicoletti and Rabe, 2010; Solon et al., 2000), the 
exploitation of the timing of a neighbourhood move (Weinhardt, 2013) and the 
observation of a change in neighbourhood composition (Gibbons, 2002; Gibbons et al. 
2012) alongside propensity score matching techniques (Harding, 2003), instrumental 
variable methods (Goux and Maurin, 2007; Cutler and Glaeser, 1997) and analysis of 
experimental approaches, such as the Moving To Opportunity programme 
(Sanbonmatsu,2006; Gennetian et al. 2012, Ludwig et al. 2008). Despite the extensive 
research into neighbourhood effects upon educational attainment, a clear consensus fails 
to be reached within the literature regarding the magnitude or even the existence, of a role 
of neighbourhood quality in determining educational attainment. Whereas research within 
the US provides more clear-cut evidence of neighbourhood effects, studies from Europe 
and more specifically the UK, reflect much greater variance (Brattbakk and Wessel, 
2012). 
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To correctly identify the effect of neighbourhood deprivation, in an ideal setting the 
outcome of an individual who experiences neighbourhood deprivation, would be 
comparable to the outcome of that same individual, should they have lived in a non-
deprived neighbourhood. However, due to the evaluation problem this is not possible; 
only one outcome may be observed for each individual at a point in time. In an attempt 
to simulate such an experiment, this chapter will adopt propensity score matching 
methods, allowing for the outcomes of individuals from deprived neighbourhoods to be 
estimated should they have lived in a non-deprived neighbourhood, by matching 
characteristically similar individuals. In doing so, this chapter seeks to identify the impact 
of neighbourhood deprivation upon GCSE outcomes of English pupils, utilising data from 
the Longitudinal Survey of Young People in England (LSYPE) between 2003 and 2006. 
The neighbourhood effect estimated will therefore indicate the impact of neighbourhood 
deprivation, based upon Income Deprivation Affecting Children Index (IDACI) scores, 
upon GCSE attainment. The GCSE outcomes of interest are the two main GCSE headline 
measures within the UK: five GCSEs A*-C and five GCSEs A*-C including English and 
mathematics, also termed the gold standard. With these headline measures gaining much 
attention as measures of school, programme and intervention success, and being 
particularly important individual attainments for further and higher education, these 
measures provide a suitable, observable educational outcome.  
Whilst a number of neighbourhood effect studies within the US have attempted to identify 
the individuals who are more susceptible to neighbourhood effects, for example by 
investigating the difference in neighbourhood influences between black and white 
individuals (Harding, 2003; South and Crowder, 1998), there are few studies within the 
UK that attempt to examine whether neighbourhoods affect all individuals homogenously 
or whether certain individuals living in deprived neighbourhoods may suffer from the 
potential negative effects to a greater extent. In addition to identifying the impact of 
neighbourhood deprivation upon the secondary school educational outcomes on the 
sample as a whole, this chapter will also consider the role of parental education in 
determining neighbourhood effects. Specifically, the chapter seeks to identify whether 
the impact of neighbourhood deprivation differs between young people with educated and 
uneducated parents therefore allowing for a heterogeneous effect according to family 
background.  Parental education is examined rather than factors such as parental 
employment status or occupation since such factors may be co-determined with current 
living arrangements and hence deprivation; parental education, conversely, is likely to be 
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more pre-determined. Parental education is, however, likely to be highly correlated with 
parental employment status and occupation; the quantity of successful matches of 
characteristically similar individuals may therefore be limited by the availability of 
educated individuals living in deprived neighbourhoods. This could be problematic if few 
individuals are consequently matched between deprived and non-deprived 
neighbourhoods. 
The chapter aims to find whether the differential in outcomes of deprived and non-
deprived residents with educated parents is greater than the differential in outcomes for 
those with uneducated parents; this would be consistent with the hypothesis that the 
attainments of children with educated parents are improved to a greater extent by living 
in a non-deprived neighbourhood, relative to individuals with uneducated parents, as this 
chapter expects to find. Such an effect may potentially be due to the aspirations and ability 
of the selected peers of those with educated parents differentiating to a greater extent 
between neighbourhoods, in contrast to children of uneducated parents. Alternative 
results which would refute the hypothesis of this chapter include findings which indicate 
that the impact of neighbourhoods impedes more greatly upon those with uneducated 
parents, thus possibly signalling that family background may compensate or mediate the 
negative influences. Additionally, an equal neighbourhood effect would insinuate that 
neighbourhoods have a homogenous influence upon young people with educated and 
uneducated parents. 
This is an interesting question from a policy perspective since the findings may signal a 
specific group of individuals within deprived neighbourhoods who are more susceptible 
to the negative influences. Given the findings of this chapter’s analysis, it is possible that 
results may indicate and predict where policies which aim to improve attainment within 
deprived neighbourhoods will add the greatest value.  
The chapter will be structured as follows; a summary of the suggested mechanisms behind 
neighbourhood effects will be presented in section 2 with a review of the literature which 
estimates neighbourhood effects following in section 3. A description of the data and the 
adopted methodology will be discussed in sections 4 and 5 respectively, with section 6 
presenting the results from the main analysis alongside the additional models of analysis. 
This chapter will close with a summary of the chapter aims, methods and results within a 
conclusion found in section 7.   
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2.2 BACKGROUND 
 
This chapter attempts to identify whether living in a deprived neighbourhood impacts 
upon individual outcomes, specifically educational attainments at GCSE level. But why 
should neighbourhoods matter? There are a number of postulated mechanisms and 
pathways of neighbourhood effects which explain how neighbourhoods influence an 
individual’s outcomes; though this chapter aims to distinguish whether an overall 
neighbourhood effect exists, it is useful to identify the possible mechanisms behind this 
overall effect. Such pathways may then be used to postulate an explanation for the results.  
A number of studies have attempted to broadly categorise the mechanisms; Galster (2012 
Cited in Van Ham et al. 2012) for example classifies mechanisms into four broad areas 
including social interactive mechanisms, environmental, geographical and institutional 
mechanisms. Narrower descriptions of the individual mechanisms and effects will be 
given whilst adopting this classification. 
2.2.1 Social interactive mechanisms    
 
Social interactive mechanisms refer to social processes which are endogenous to the 
neighbourhood. Collective socialisation describes one of the predominantly deliberated 
sources of neighbourhood effect which relates to the role models provided by a 
neighbourhood (Ainsworth, 2002; Galster, 2012 Cited in Van Ham et al. 2012; Ellen and 
Turner, 1997); young residents may be influenced by the choices, behaviour and lifestyle 
of other neighbourhood residents. Neighbourhood role models may also convey social 
norms; should deviant behaviour or in contrast, attainment of higher education be highly 
prevalent within a neighbourhood, young people may be more likely to adopt or consider 
such activities. Individuals may see leaving school at age 16, for example, as a norm and 
attach a lesser stigma, should a high proportion of neighbourhood peers do so (Harding 
et al., 2010).  
Correspondingly, one mechanism through which neighbourhoods may influence 
outcomes could be through local incentives; with alternatives to formal education being 
offered by disadvantaged neighbourhoods, for example crime involvement (Lupton, 
2006), youths may perceive greater benefits to such activities should local residents or 
even role models signal a gain. Relatedly, youths may deduce that individuals fail to reap 
the benefits from responsible behaviour and therefore infer low incentives offered by 
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employment when resident job seekers fail to acquire good opportunities (Ellen and 
Turner, 1997).  
Youths may additionally feel bounded by the achievements of other residents, to whom 
they relate, thereby influencing their expectations. Galster (2012 Cited in Van Ham et al. 
2012) argues such expectations could become self-fulfilling. In contrast, a neighbourhood 
with a high proportion of higher educated individuals may increase the expectation of 
entering higher education. The achievements of neighbours may possibly determine an 
adolescent’s perception of available opportunities open to them.   
One further postulated social interactive mechanism of neighbourhood effects relates to 
the monitoring and sanctioning of behaviour. There may be a lesser opportunity for 
individuals to positively influence youths in neighbourhoods where residents spend less 
time on positive practises and therefore regulate and sanction deviant behaviour to a lesser 
extent; this is an issue of social organisation (Ainsworth 2002; Harding et al, 2010). With 
lesser positive involvement of residents, there may also be a shortage of constructive 
social networks which possess skills and qualities to assist in education. It is likely that 
such involvement and opportunities vary between deprived and non-deprived 
neighbourhoods. 
Relatedly, Ellen and Turner (1997) discuss the benefits of a dense social network 
possessed by an individual since information on employment or even educational 
opportunities may be more easily obtained with a wide network of friends and family. 
They argue that individuals with a small social network, or a network that fails to extend 
beyond the immediate neighbourhood, increases the exposure to the neighbourhood 
thereby increasing the potential influence of immediate surroundings. 
Neighbourhoods are likely to shape an individual’s selection of close peers especially 
when youths reach adolescence and begin to expand their social networks, increasing 
their exposure to neighbourhood peers. Within empirical work, deviant peer group effects 
are indicated to influence a youth’s grade point average (Darling and Steinberg, 1997 
cited in Brooks-Gunn,J., Duncan, G., and Lawrence, J. 1997). Additionally, deviant peers 
are found to impact upon school attainment, anti-social behaviour and substance abuse 
(Dubow et al. 1997 cited in Van Ham et al. 2012). Peer ability has also been identified as 
having a significant impact upon individual educational effort and attainment (Sacerdote, 
2001). 
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2.2.2 Environmental mechanisms 
 
The importance of neighbourhood characteristics is well noted when considering the 
potential impact upon education, specifically the physical neighbourhood resources such 
as the provision and quality of local services (Harding, 2010; Lupton, 2006; Ellen and 
Turner 1997). Facilities such as libraries, local computer facilities and community 
centres, may impact directly by providing educational resources, whilst provision of other 
local services, such as healthcare centres, may influence educational outcomes indirectly. 
Similarly, the distance to post-16 education institutions is found to impact the likelihood 
of staying on, particularly for individuals on the fringe of participating, such as those from 
families with low socioeconomic status (Dickerson and McIntosh, 2013). This may 
additionally influence the perception of academic opportunities open to individuals.  
Alongside the social norm and local incentive associations with crime, violence within a 
neighbourhood may impact upon the education of a young person through other various 
processes (Harding et al.,2010;  Galster (2012 Cited in Van Ham et al. 2012; Ellen and 
Turner, 1997). Health implications may arise from the stressful situation of living in areas 
of prevailing violence and crime, for instance anxiety or even injury from being a victim 
of crime; such health issues may influence school attendance or attentiveness. When 
adopting US longitudinal data on adolescents’ exposure to violence and adult outcomes, 
Hagan et al. (2001) identify a positive influence on school dropout following exposure to 
violence of both a verbal and physical nature. Furthermore, results from the Moving to 
Opportunity experiment indicate a reduced exposure to drugs, gunfire and a decrease in 
the feeling of unsafeness for individuals who moved from dangerous to lower crime areas. 
Individuals concurrently reported greater happiness and calmness (Gennetian et al., 2012) 
2.2.3 Geographical mechanisms 
 
The geographical location of a neighbourhood may impact upon residents, for example 
through the proximity to job opportunities; spatial mismatch may surface when 
opportunities for residents are located far from where they live. An individual’s reward 
perceptions, in regards to education for example, may be manipulated by the availability 
of local job opportunities (Ellen and Turner, 1997; Lupton, 2006), thus potentially 
impacting upon educational effort and aspirations. 
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Furthermore, environmental factors are also suggested to play a role; in a neighbourhood 
vulnerable to high pollution levels for example, the health of residents may suffer, 
possibly influencing school attendance.  
2.2.4 Institutional mechanisms 
 
Galster (2012 cited in Van Ham et al. 2012) explains institutional mechanisms as the 
actions typically by individuals outside of the neighbourhood. Stigmatization, may be 
categorised as an institutional pathway for neighbourhood effects since a stigma attached 
to a deprived neighbourhood may impede upon residents being offered opportunities from 
gatekeepers such as employers (Manley at al. 2011); this may apply to employment 
positions or possibly educational opportunities which may fail to be offered due to the 
influence of the stigma attached to a neighbourhood and its residents. 
2.3 ESTIMATING NEIGHBOURHOOD EFFECTS: LITERATURE REVIEW.  
  
Whilst the mechanisms behind neighbourhood effects and the internal dynamics are 
important, this chapter concerns itself with the impact of neighbourhoods on individual 
outcomes and the difference between these outcomes in deprived neighbourhoods relative 
to non-deprived neighbourhoods. Work of this nature stems from the investigation into 
the emerging ‘underclass’ within the US in the 1980s; Wilson (1987) identified that poor 
or disadvantaged neighbourhoods systematically disadvantaged their residents. 
Development within the neighbourhood effects literature has since seen a growth in 
strategies and approaches to identify neighbourhood effects and to overcome the main 
issues surrounding measurement.   
2.3.1 Experimental design 
 
Owing to the difficulties in identifying neighbourhood effects, a number of approaches 
have been adopted within the literature.  
As opposed to an observational approach as adopted in this chapter, an experimental 
design may arguably hold an advantage in measuring the effect of a treatment; an 
experimental design involves assembling a group of individuals who are equally willing 
to participate in the experiment or gain treatment. Individuals are randomly assigned to 
either the treatment group, where individuals are subject to some treatment or 
intervention, or the control group, where treatment is not received. Random assignment 
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creates two comparable groups of individuals that are statistically equal. The treatment 
effect may then be identified by comparing the outcomes of individuals who obtain 
treatment to the outcomes of individuals from the control group who are untreated and 
are assumed to provide the outcomes of treated individuals should they have not received 
treatment. The difference in the outcomes between the treatment and control group may 
be attributed to the treatment effect. Randomised experiments therefore create a treatment 
and control group when access to a programme is randomly determined; treatment is 
therefore randomly determined thereby avoiding the selection problem (Bryson et al. 
2002). Such a setting thus allows for observation of a neighbourhood effect when 
isolating the impact of neighbourhood quality upon residents' outcomes.  
The Moving to Opportunity (MTO) experiment offers results from such an experimental 
design. The programme provided the opportunity for families residing in high poverty 
areas and within subsidized housing, to move to neighbourhoods with lower poverty rates. 
Between 1994 and 1997, the programme engaged 4,248 families with children under age 
18 from developments within five regions of the US1, randomly assigning participants to 
one of three groups; a treatment group who received a housing voucher redeemable in the 
private rental market, a second treatment group who equally received a voucher which 
could only be used for a rental within a neighbourhood with a poverty rate of lower than 
ten percent and a third group, the control group, who were not offered housing vouchers 
and continued to reside in subsidized or public housing. Using the MTO experiment, 
studies have analysed the impact of neighbourhoods and neighbour quality by comparing 
the outcomes of treatment participants to those of individuals and families within the 
control group who possess similar characteristics.  
When observing the outcomes of the MTO programme, specifically focusing on 
educational attainment, studies generally find little evidence of an overall significant 
influence of neighbourhood quality (Gennetian et al 2012; Kling et al. 2007; Ludwig et 
al. 2008). Sanbonmatsu et al. (2006) investigate the impact of neighbourhoods on 
educational achievement when observing reading and math scores of MTO children and 
comparing these scores between treated and control groups. The study also examines the 
impact of the programme differentiating between the age of children when participating 
in the programme, and additionally explores whether the effect varied by gender, race, 
ethnicity and educational risk. The results fail to convincingly provide evidence of a 
                                                          
1 Boston, Baltimore, Chicago, Los Angeles, and New York  
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favourable neighbourhood effect based on the MTO experiment, with insignificant 
treatment effects identified for combined reading and math scores overall and for all age 
groups, but also when differentiating by gender and similarly by  race and ethnicity.  
Chetty et al. (2016) similarly analyse the impact of the MTO programme upon the long-
term economic outcomes of children who moved due to the programme. The study aims 
to identify whether greater exposure to low-poverty neighbourhoods significantly 
improves outcomes. Relatedly, it is hypothesized that the potential gains from moving to 
a lower poverty neighbourhood decline as the child’s age at the time of the move 
increases. The study estimates the intention-to-treat (ITT) effects of treatment using an 
OLS approach; additionally, the treatment on the treated (TOT) impact is estimated by 
instrumenting treatment take up with treatment assignment since not all individuals 
offered a voucher to receive treatment took up the offer. The results indicate that children 
who move to lower-poverty areas before the age of 13 have a higher likelihood of college 
attendance and higher income attainment while also being more likely to reside in low-
poverty neighbourhoods as adults. Contrastingly, for movers over the age of 13, moving 
to a lower-poverty neighbourhood actually had negative effects upon outcomes; it is 
suggested that this is due to the effects of disruption. This study therefore presents 
evidence to suggest that the impact of neighbourhood deprivation may not be 
homogenous and may in fact vary with exposure.  
The neighbourhood effects literature which focuses on experimental data reaches 
conflicting conclusions. With a similar organisation as the MTO experiment, the 
Gautreaux programme provided housing vouchers to low-income black individuals who 
were waiting for public housing in 1981, allowing individuals to move to private 
apartments; participants were assigned to either a city location within Chicago or a 
suburban location. Rosenbaum (1995) analyses the impact of the Gautreaux programme 
on educational outcomes and identifies a significant and positive impact of moving to a 
better neighbourhood upon high school completion attendance for movers to suburban 
neighbourhoods, thus providing evidence based upon experimental data that 
neighbourhood characteristics may influence educational outcomes.  
The use of quasi-experimental methods has also been adopted in the estimation of 
neighbourhood effects (Gould et al. 2011; Aslund 2011), though used more commonly in 
examining the placement policies of immigrants. Over the period 1987-91, Swedish 
refugees were randomly allocated to their initial residence by Swedish authorities; Aslund 
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(2011) exploits the exogenous variation in the original neighbourhood allocation in order 
to examine the impact upon educational performance of these individuals. The study finds 
a positive influence of the proportion of highly educated individuals within the 
neighbourhood upon the grade point average within compulsory schooling. 
2.3.2 Non-experimental approach 
 
In the case of neighbourhood effects, there is little opportunity to adopt experimental data 
for the UK; non-experimental approaches may be alternatively utilized when the issues 
of concern surrounding the identification of neighbourhood effects are addressed. Non-
experimental approaches largely observe whether an individual is influenced by the factor 
of interest, in this case neighbourhood deprivation, rather than participation as in 
experimental methods.  
A number of alternative strategies have been adopted within the non-experimental 
literature to overcome the issues surrounding the measurement and observation of 
neighbourhood effects. Within the literature, the measurement of neighbourhood quality 
varies, with some studies focusing on the composition of the neighbourhood, such as the 
characteristics of neighbours, whilst others adopt a similar definition or measurement to 
this chapter, with a neighbourhood poverty level indicator or deprivation score observed. 
Cheshire (2007) argues that poor individuals (or their families) self-select, possibly due 
to affordability, into poor or deprived neighbourhoods; this selection mechanism 
produces neighbourhoods whose quality or characteristics reflect those of its residents, 
thus a correlation between household poverty and neighbourhood deprivation is very 
likely. Estimates of neighbourhood effects relating to quality and neighbour composition 
or characteristics are therefore likely to be highly associated.   
Within the neighbourhood effects literature, social housing is often considered a random 
source of allocation since individuals do not necessarily have full control over the 
neighbourhood in which their social housing lies within; residents are therefore to some 
extent randomly allocated to a neighbourhood. The location of the neighbourhood in 
which the council house lies within may therefore be uncorrelated with the preferences 
of the tenant.  
Weinhardt (2013) utilizes English data which provides information on social housing 
residence in order to observe the relationship between neighbourhood deprivation and 
educational attainment, where deprivation is defined by the social housing density within 
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a neighbourhood.  This study exploits the timing of a move into social housing around 
the time of the national KS3 examinations from 1998 to 2009. The timing of the move is 
assumed to be exogenously determined due to long waiting lists for social housing within 
the UK. The study seeks to find whether young people who move home into social 
housing before the national KS3 exam suffer worse exam scores as a result of the move 
relative to an individual who moves after the exam. In adopting this strategy of exploiting 
timing, the study observes a treatment group whose exam results may be impacted by the 
move before the exam and a control group who move after the exam hence their results 
are not affected; these individuals are comparable since each are likely to possess 
unobservable characteristics which are shared by social tenants. When adopting a 
difference-in-difference framework to analyse the treatment and control outcomes, early 
movers are identified as underachieving in the KS3 exams, however they did not 
underachieve to a greater extent than movers after the exams. The findings therefore 
provide no evidence for short-term negative neighbourhood effects upon educational 
attainment; movers to social housing tend to achieve similar results regardless of the 
timing of the move. The results are robust to an alteration of the measurement threshold 
defining neighbourhood quality, that is, the percentage of social tenants within the 
neighbourhood. 
Gibbons (2002) similarly utilizes social tenancy as a random source of neighbourhood 
allocation in estimating the impact of neighbourhood composition, measured by the 
proportion of highly qualified adults, upon the level of education attained by children by 
the age of 33. The author is able to observe both individuals who are allocated into 
neighbourhoods by social housing authorities and individuals whose families sort into 
neighbourhoods based upon the demand for local amenities, together with the 
corresponding educational outcomes of these individuals within the National Child 
Development Survey (NCDS). The paper takes two main approaches, initially, exploring 
the effect of the addition and subtraction of factors within a human capital production 
function with neighbourhood inputs and then checking for school selection bias by 
estimating neighbourhood quality. As commonly identified in the neighbourhood effects 
literature, Gibbons finds that family background matters more for educational attainment 
than neighbourhood composition. The study does suggest, however, that neighbourhoods 
impact upon educational outcomes irrespective of family resources with results indicating 
a greater influence of neighbourhoods on outcomes relative to local school performance 
factors. In correspondence with Aslund (2011), the study finds that a high proportion of 
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highly educated residents within the neighbourhood is strongly positively correlated with 
the young person’s probability of being highly educated and negatively correlated with 
their probability of obtaining no qualifications. Ranking neighbourhoods by the 
proportion of educated adults (with A-levels), adolescents living within a neighbourhood 
in the top 10% were found to be between 5 and 7 percentage points more likely to attain 
A-levels than comparable individuals with similar family backgrounds from a 
neighbourhood ranked in the bottom 10%.     
Gibbons et al. (2012) also examine neighbourhood movement but take an alternative 
approach to Weinhardt’s examination of movers by studying the impact of a change in 
neighbourhood composition upon educational attainment of individuals who stay within 
the neighbourhood. The study focuses on the impact of residential turnover of similar 
aged children upon ‘stayers’ attainment in the KS2 and KS3 UK national exams. 
Compositional changes examined, include the variation in the proportion of free school 
meal students and the gender mix, alongside changes in the ability level of neighbours. 
The paper additionally aims to identify how neighbourhood composition variation 
impacts test scores across different cohorts. Utilising data from the NPD, the paper 
estimates within-student differences, obtaining the value-added between the 
examinations. A changes-in-changes design is therefore adopted in observing the impact 
of mover-induced neighbourhood composition changes on the educational progression of 
students through secondary school. Distinguishing the effect of neighbourhoods from 
school peer effects and controlling for student unobserved characteristics and 
neighbourhood time-invariant fixed effects, the paper identifies little evidence of 
significant impact of a change in neighbourhood composition; the effect of 
neighbourhood peer changes insignificantly influence the KS2-KS3 value added.  
Whereas Gibbons (2002) identifies a significant influence of the composition of adult 
neighbourhood residents, Gibbons et al. (2012) indicate an insignificant role of younger, 
similar aged neighbourhood peers in determining educational outcomes; this evidence 
may therefore suggest that adults within the neighbourhood influence to a greater extent 
than peers, possibly through mechanisms associated with role models or monitoring and 
sanctioning behaviour for example. However, a study by Gibbons et al. (2014) follows a 
similar strategy of observing the test scores of neighbourhood stayers to identify potential 
negative effects of high residential mobility. Findings suggest that neighbourhood 
turnover of peers does in fact matter for progression of test scores for students between 
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the ages of 11 and 14, though results continue to offer a lack of evidence for an influence 
of neighbourhood quality upon educational attainment. 
Observing sibling correlations is an alternative strategy adopted within the 
neighbourhood effects literature to overcome the difficulties surrounding measurement; 
with shared neighbourhood and family background characteristics, siblings present an 
opportunity to estimate these influences usually by comparing the correlations in 
outcomes to the correlations between neighbourhood children who share neighbourhood 
characteristics but differ by family characteristics. Siblings therefore indicate an upper 
bound of the family background effects whilst the upper boundary of the neighbourhood 
effect is specified by the neighbourhood peer correlations.  
Nicoletti and Rabe (2010) investigate sibling similarities in educational attainment, 
exploring the relative impacts of the neighbourhood and family background by sibling 
type. Using NPD data, a decomposition of variance approach is used in comparing 
educational attainment; the study focuses on attainment at KS2 at the end of primary 
school and on attainment at GCSE level at the end of secondary school. This approach 
bounds the effect of both family background and the neighbourhood upon outcomes; 
subtracting the neighbourhood peer correlation from sibling correlations produces the 
lower bound of the family effect. The results imply that family background factors have 
a greater influence on outcomes than the neighbourhood as commonly found within the 
literature; however, neighbourhoods do play a role in determining educational outcomes, 
accounting for 9.6% of the variation in pupils’ attainment at age 11 and 14.3% of the 
variation at age 16. Furthermore, neighbourhood effects on attainment in urban areas are 
greater relative to rural areas, suggestively due to greater peer interaction in urban areas.  
Solon et al. (2000) also address the issues surrounding the measurement of 
neighbourhood effects by observing neighbour correlations. Using the US Panel Survey 
of Income Dynamics (PSID) dataset to observe individuals aged 25-33 in 1985, the study 
uses correlations in the later socioeconomic status of unrelated neighbouring children to 
bound the estimated effect of disparities in neighbourhoods upon the variation in 
socioeconomic outcomes. Findings of this study correspond with those of Gibbons 
(2002), Lindahl (2010) and Nicoletti and Rabe (2010), identifying a greater role of family 
background over and above the influence of neighbourhoods in determining the years of 
education. The findings do indicate an influence of neighbourhoods, with the proportion 
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of variance in educational outcomes attributable to neighbourhoods equalling 10%, thus 
indicating a similar effect as identified by Nicoletti and Rabe (2010). 
Lindahl (2011) similarly attempts to identify the role of neighbourhoods in explaining the 
similarities in the income and education of siblings. Using data on individuals born in the 
Stockholm area in 1953, the study observes correlations in education and income among 
siblings, neighbouring children and additionally among sixth grade school and class 
mates, when examining the impact of the school environment. Using maximum 
likelihood estimation strategies, an upper bound of the neighbourhood effect is estimated 
by comparing correlations between siblings and neighbouring children. Findings suggest 
a small influence of neighbourhoods relative to family background factors; the 
environment explains little of the sibling correlations in education and income outcomes. 
When observing sibling correlations and class or school mate correlations, it becomes 
evident that future educational attainment is impacted to a greater extent by the classroom 
environment than the school or neighbourhood. Nevertheless, overall, neighbourhood 
correlations are negligible for all outcomes studied for both short-term and long-term 
consequences with findings consistent with those of Weinhardt (2013). 
Propensity score matching has also been used to estimate neighbourhood effects upon a 
number of outcomes; matching characteristically similar individuals from differing 
neighbourhoods upon their propensity to be treated assists in attempting to overcome the 
three main issues in the measurement of neighbourhood effects.  
Harding (2003) adopts propensity score matching methods to estimate the effect of 
neighbourhood poverty on high school dropout and teen pregnancy in the US, using PSID 
data from 1968 to 1997. Matching children aged 10 on characteristics such as family 
income, parental education and family structure and estimating the neighbourhood effects 
upon blacks and non-blacks independently, the study finds that individuals residing in 
high-poverty neighbourhoods, defined by a poverty rate of over 20%, have a higher 
probability of high-school dropout and teen pregnancy than comparable individuals in 
low-poverty neighbourhoods. Estimates of the impact upon high school dropout for 
example signal that living in a high poverty neighbourhood increases the probability of 
dropout by around 12 percentage points relative to living in a low poverty neighbourhood; 
this effect is applicable to blacks and non-blacks alike.  
Propensity score matching has also been employed in the investigation of neighbourhood 
effects upon employment outcomes. Oana and Florent (2012) attempt to identify the 
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influence of living in French priority neighbourhoods upon employment outcomes of 
school leavers in 2004. The priority neighbourhood label covers three categories of 
deprived French neighbourhoods. Matching individuals living in a priority 
neighbourhood to similar individuals living in non-priority neighbourhoods, the study 
identifies a negative impact of living in priority neighbourhoods upon employment 
outcomes such as access and quality of employment alongside the acquirement of a full-
time employment position. Territorial and residential discrimination are discussed as 
causes of the detrimental influence of the neighbourhood label upon employment 
outcomes.  
Oana and Florent highlight a potential mechanism of negative neighbourhood effects 
upon educational attainment; with lower employment outcomes attained by residents, 
who may also act as role models, the local incentives of employment as projected by 
residents may be deemed low for young people. These local incentives may directly 
detract from educational effort, since possibly impacting aspirations. Additionally, the 
perception of opportunity may be dampened for young residents, potentially prompting 
low expectations which may become self-fulfilling (Galster, 2012 Cited in Van Ham et 
al. 2012). 
One further approach utilised to estimate neighbourhood effects within the literature is 
instrumental variables (Goux and Maurin, 2007; Cutler and Glaeser, 1997). Using French 
data, Goux and Maurin (2007) attempt to identify the impact of close neighbour 
characteristics on children’s outcomes by utilising variation in the proportion of 
adolescents born at the beginning or end of a year. Since birth dates are likely to be 
exogenous and an important determinant of school performance, the distribution of 
neighbour birth dates may be used as an instrumental variable for the neighbours’ early 
educational advancement to examine the impact upon an adolescent’s performance at 
school. The study additionally estimates the reduced-form effect of the family 
background of neighbours in a poor neighbourhood. This strategy involves the 
observation of individuals within social housing where assignment is assumed to be 
quasi-random. The results indicate that neighbours born at the end of the year are more 
likely to be held back a grade at age 15 than those born at the beginning of the year whilst 
the performance of children in neighbourhoods with high proportions of neighbours born 
at the beginning of the year did better than those in areas with high proportions born at 
the end of the year. The analysis identifies that the probability of being held back is greater 
when other adolescents within the neighbourhood are also held back. Additionally, when 
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attempting to identify whether a child’s school performance is influenced by the level of 
human capital of neighbouring families, education performance is indicated to be 
negatively influenced by the share of uneducated families.   
Corresponding with the findings of Gibbons et al. (2002) and Aslund (2011), since 
identifying a relationship between attainment and the educational composition of adults 
within the neighbourhood, Goux and Maurin additionally recognise an influence of 
neighbourhood peers upon educational attainment in contrast to the findings of Gibbons 
et al. (2012). Studies of neighbourhood effects measured by peer ability are comparable 
to studies of other neighbourhood quality measures; for example, achievement and ability 
are likely to be largely correlated with socio-economic status (SES), in turn, SES within 
a neighbourhood is likely to correlate with deprivation and poverty measures.  
Owens (2010) looks directly at the SES within the neighbourhood, specifically 
identifying the impact of relative neighbourhood deprivation, measured by SES, 
compared with the SES of school peers’ neighbourhoods, upon the probability of high 
school graduation and degree attainment. The study seeks to analyse the impact of 
neighbourhoods and schools simultaneously using multinomial logit models with 
interactions between neighbourhood and school characteristics to identify these effects. 
The results indicate that students from low SES neighbourhoods have a low probability 
of high school graduation and degree attainment; this probability is reduced further, 
surprisingly, when the student attends a school with high SES peers. In contrast, the 
educational attainment of those from high SES neighbourhoods is enhanced by attending 
a school with high SES peers. Whilst attainment varies by both the neighbourhood and 
the composition of the school attended, the findings suggest that schools, or higher SES 
peers, may not compensate for neighbourhood deprivation and may actually exacerbate 
the effect.  
This is an interesting finding to consider within this chapter which will attempt to identify 
the differential impact of neighbourhood deprivation upon individuals with educated 
parents relative to uneducated parents. When considering Owens’ findings, it may be 
predicted that individuals with uneducated parents do less well in a higher SES 
neighbourhood due to the higher SES peers and school composition. Higher SES pupils, 
or those with educated parents, may then be expected to do much better when living in a 
non-deprived neighbourhood where they are more likely to attend a school with higher 
SES pupils. However, whereas Owens considers one aspect of neighbourhood 
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differential, through school peers, the impact estimated within this chapter may signal a 
multiplicity of neighbourhood mechanisms. Since the results will indicate the difference 
in outcomes should the same individual have lived in a non-deprived neighbourhood, the 
neighbourhood effect estimated will ultimately encompass but not entirely reflect only 
the difference in the school peers of young people between deprived and non-deprived 
neighbourhoods.  
With a similar application to Owens but also this chapter, McCulloch and Joshi (2001) 
analyse the impact of local concentrations of deprived households upon the cognitive test 
scores of children aged between 4 and 18. Adopting 1991 NCDS data from the UK, the 
authors also investigate the role of family characteristics as a mediator of neighbourhood 
poverty, attempting to identify whether neighbourhood deprivation exerts an impact upon 
children beyond the influence of families. Neighbourhood deprivation is defined by a 
number of neighbourhood dimensions identified within the Townsend indicator of 
deprivation2. The results from OLS estimations, where family level characteristics are 
controlled for, indicate a significant negative influence of family poverty upon test scores 
for children of all ages. Neighbourhood poverty, however, was found to impede only upon 
test scores of children aged between 4 and 5 years, independent of other SES indicators. 
As in many other studies of neighbourhood effects upon educational attainment, the paper 
concludes that family characteristics are of greater importance than neighbourhoods; in 
addition, neighbourhood deprivation was not found to be mediated by the physical and 
social factors associated with the home environment. With regards to the focus of this 
chapter, the findings of McCulloch and Joshi may suggest that any identified difference 
in outcomes between children of educated and uneducated parents may not be explained 
by variations in the home environments. In addition, since this chapter seeks to identify 
the impact of neighbourhood deprivation upon the educational attainment of young 
people observed between the ages of 13/14 and 15/16, the findings of McCulloch and 
Joshi may predict that a neighbourhood effect will not be identified.   
Though differing aspects of both neighbourhood characteristics and educational 
outcomes have been investigated within the empirical research, the neighbourhood 
characteristics investigated are likely to be largely correlated. Whilst agreement is 
                                                          
2 Proportion of:  
1)Labour force unemployed 
2)Households with no car access 
3)Households with one or more people per room 
4)Households not owning their home 
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reached within the literature in regards to the greater influence of family background 
factors relative to neighbourhood characteristics, there appears to be a lack of consensus 
regarding both the magnitude and the existence of an influential role in education of 
neighbourhoods; this is particularly true for studies within the UK and Europe. This is 
likely to be largely due to the diversity of methods adopted within the literature to identify 
neighbourhood effects alongside the variation in the measurement of neighbourhood 
quality across studies and the outcome of interest. Equally, the level of aggregation at 
which the neighbourhood is defined, varies across the studies. Within the neighbourhood 
effects literature that focuses on educational attainment, few papers focus specifically on 
the same educational outcome, for instance GCSEs. Whilst there is a lack of agreement 
in the identification of neighbourhood effects, it also seems that there are few methods 
that are consistently adopted in the measurement of neighbourhood effects. 
This chapter will contribute to the existing neighbourhood effects literature by providing 
an analysis of the impact of neighbourhood deprivation upon educational attainment 
using the alternative method of propensity score matching to overcome the issues 
surrounding the measurement of neighbourhood effects. To my knowledge, propensity 
score matching has not previously been adopted as a method to analyse neighbourhood 
effects upon educational attainment, though used within studies of neighbourhood effects 
on school drop-out (Harding, 2003). Whilst adopting an alternative approach to 
neighbourhood effects measurement, this chapter will concentrate on the impact upon 
educational attainment at GCSE level specifically concentrating on the attainment of 
headline measures, that is five GCSEs A*-C and five GCSEs A*-C including English and 
maths, which assists in filling a gap in the existing UK neighbourhood effects literature 
where the neighbourhood effect upon such measures remain uncovered. Furthermore, the 
analysis of the differential impact of neighbourhood deprivation by parental education is 
an innovative addition to the existing literature, especially for the UK where few studies 
have attempted to distinguish the characteristics of individuals who are more susceptible 
to neighbourhood effects.  
 
2.4 DATA  
 
The LSYPE is adopted within this study; this dataset encompasses approximately 15,000 
individuals who are followed on an annual basis beginning in 2003/2004 when 
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respondents were aged 13-14 and in year 9 of the UK schooling system. The most recent 
wave from 2009/2010 corresponds to when respondents were aged 19-20 and had 
therefore left compulsory schooling. With attrition, by the final wave, the sample size 
approached 8,700 individuals. Waves one to three will be utilized within this study in 
order to observe GCSE outcomes corresponding with the year 2005/2006 from wave three 
when respondents were aged 15-16. 
The LSYPE provides a representative sample of young people in England; it is a suitable 
dataset for the use of this study since it provides a rich source of student information. The 
LSYPE data were gathered by interviewing the young respondents face-to-face along 
with one parent or guardian who would be interviewed independently for the initial four 
waves. Within the surveys, young people were asked to enclose information on personal 
characteristics, attitudes, personal health, experiences and behaviours alongside 
information relating to schooling and future plans. In addition, parents were asked to 
respond to questions concerning the family environment, household characteristics and 
family background alongside current employment, income and socio-economic status. 
Information on parental attitudes and educational involvement was also gathered by the 
parental surveys.  
The LSYPE dataset may be matched to the National Pupil Database (NPD) to obtain data 
on pupils that is unavailable within the LSYPE dataset3. The NPD is a longitudinal 
administrative dataset which tracks all school and college pupils in England throughout 
their schooling years; it provides detailed information on pupils including prior test scores 
and exam results alongside pupil characteristics and school information. Matching the 
LSYPE data to the NPD allows for student past attainments, including KS2 and KS3 test 
scores, geographical indicators and school level data to be obtained. The LSYPE secure 
access dataset additionally provided detailed school level information such as the 
institution type and school historical GCSE attainment. This merging of datasets is 
important for this chapter in order to match individuals across areas based on ability and 
school quality.  
The LSYPE dataset also provides information on neighbourhood deprivation through the 
Income Deprivation Affecting Children Index (IDACI),4 providing a rank alongside a 
                                                          
3 This data is provided to users pre-matched  
4 The Income Deprivation Affecting Children Index (IDACI) gives the percentage of children under 16 in 
each lower layer super Output Area (LSOA) who are living with families that are income deprived i.e. 
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score, which indicates the percentage of children aged under 16 within each lower layer 
super output area (LSOA) who live within income deprived households; a higher score 
therefore represents a higher degree of deprivation (Dept. for Communities and Local 
Government, 2008).The IDACI index is a suitable deprivation measure for this study 
since it represents the proportion of children directly affected by deprivation within the 
neighbourhood thereby indicating the deprivation amongst neighbourhood peers and the 
children observed themselves; however the index is still likely to reflect the 
characteristics of the adults and the over-16 population within the neighbourhoods given 
that these individuals determine whether the household is characterised as low income. 
In addition, since this index is based upon deprivation within the LSOA and around 1,500 
individuals are contained in each LSOA, the index provides a suitable measure of 
deprivation within a small enough area to be defined as a neighbourhood.  
The LSYPE secure access dataset provided IDACI deprivation scores for all three waves 
observed alongside an indicator of home movement thus allowing for an individual’s 
neighbourhood deprivation to be tracked across the observed time period. Within this 
study, deprivation is defined according to IDACI deciles, with the top 30% deprivation 
scores characterising the deprivation status of a neighbourhood as being deprived with 
the rest classified as non-deprived. The definition of neighbourhood deprivation is 
additionally adopted at the 20% level for comparative and robustness purposes at a later 
stage within this study.   
The LSYPE data set provides information on deprivation scores and individual 
characteristics from the first wave in 2003 when the respondents are aged around 13 and 
are in year 9 of the UK schooling system. Many of the characteristics of interest alongside 
the past neighbourhood residence and corresponding deprivation cannot be observed in 
previous time periods since this information is not available within the LSYPE. The 
characteristic controls and deprivation information used within this study therefore 
correspond with the time period 2003/4-2005/6; the neighbourhood effect presented will 
consequently indicate the impact of neighbourhood deprivation when exposure duration 
is at least three years, from year 9 to 11 in the UK schooling system. Kunz et al. (2001) 
recognise that short-term neighbourhood characteristics are likely to be highly correlated 
with long-term characteristics thus short-term or point in time neighbourhoods may proxy 
                                                          
their families are in receipt of Income Support, Income based Jobseeker's Allowance, Working Families 
Tax Credit or Disabled Person's Tax Credit below a given threshold.  
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longer term neighbourhood exposure. The neighbourhood effect estimations may 
therefore equally signal the impact of longer term neighbourhood deprivation exposure. 
Before proceeding with the analysis using LSYPE data, the survey design of the dataset 
must be accounted for. The sampling process of the LSYPE involved using schools as a 
primary sampling unit and additionally stratifying on school deprivation levels so that 
deprived schools were oversampled alongside pupils from ethnic minority groups. Due 
to this design, the size of the sample from each school is contingent on the school’s ethnic 
composition. This sampling method is applied to attempt to achieve acceptable sample 
sizes across deprivation levels and ethnic groups in order to have large enough samples 
to robustly analyse these groups and overcome the issue of non-response. Weighting 
adjustment is therefore applied. In attempting to avoid under or over-representation of 
some groups, a skew is introduced within the data. Controlling for the sample weights 
provided within the LSYPE allows for the panel to be restored, giving representative 
proportions of respondents from all deprivation levels and ethnic groups (Anders, 2012). 
The descriptive statistics, presented later within this chapter, will therefore present the 
raw data once these sampling weights have been controlled for. The sampling weights 
have not been controlled for within the propensity score matching analysis since it is 
recommended that sampling weights are ignored with the use of the ‘psmatch2’ command 
(Leuven, 2014). This is since sample weights are associated with the characteristics of 
individuals, which may be directly used in the estimation of the propensity score, or may 
be highly correlated with these characteristics. The propensity score is then used to match 
characteristically similar individuals on the basis of their score.  
The determinants of attrition between waves one and three were investigated to identify 
whether those living in deprived neighbourhoods were more likely to ‘attrit’ from the 
sample. The results of a logit model with the dependent variable being attrition between 
waves one and three and the controls being the same characteristics as in the propensity 
score matching procedure are presented in Table 2.1. Those who leave the sample are 
significantly more likely to be from deprived neighbourhoods; in addition, ‘attriters’ are 
less likely to have parents educated to post-16 level, be born in the UK and be white, have 
parents with interest in education and attend a mainstream school with a below average 
A*-C GCSE attainment rate and a class size above average. Attending a school with a 
below average A*-C rate alone increases the likelihood of attrition. Many of these 
characteristics are likely to be correlated with living in a deprived neighbourhood, thus it 
is possible that due to attrition, a smaller sample of individuals within deprived 
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neighbourhoods may be observed in all three periods. The possibility of attrition bias 
should be considered as, while individuals from deprived neighbourhoods may be more 
likely to leave the sample, there may also be systematic differences between individuals 
who possess these characteristics and leave the sample and those with similar 
characteristics who remain in the sample. Whilst it is useful to identify the characteristics 
of those who leave the sample to identify any possibility of a bias in results, there is little 
that can be done to change attrition and problems may occur when attempting to correct 
for it. Moreover, due to the sampling method of the LSYPE it is likely that individuals 
possessing the characteristics making attrition more likely were oversampled anyhow. 
To test for a neighbourhood effect, the analysis involves observing non-movers who live 
within deprived or non-deprived neighbourhoods throughout the observation period. 
Individuals who move between deprived and non-deprived neighbourhoods are 
consequently dropped from this stage of analysis. It should be noted that individuals may 
move within deprived or non-deprived areas but are dropped when moving between 
neighbourhoods differing by deprivation status. Due to the propensity score matching 
method adopted, all missing observations must be dropped, thus individuals who have 
missing values for any of the characteristics of interest in any of the three years are 
dropped from the analysis.  
The initial sample size in wave one equals 15,570, with attrition, waves two and three 
achieved a sample size of 13,539 and 12,439 individuals respectively. In addition to 
dropping non-respondents in any of the three observed waves, individuals with missing 
values of any of the observed covariates are removed from the sample causing a further 
loss of 2,744 individuals (22% of the initial sample); the greatest proportion of these 
individuals are lost due to missing data on household employment or parental profession. 
Further to this, individuals who move between deprivation statuses are removed from 
analysis, this encompasses 140 observations (1% of the initial sample). The initial sample 
for analysis therefore includes 9,555 individuals; this represents the sample size used to 
estimate the full or overall neighbourhood effect. This sample is also used when analysing 
the neighbourhood effect by parental education, thus missing values and movers are 
removed prior to the splitting of the sample by parental education. When the sample is 
defined by individuals with educated parents, the sample size equals 4,621 individuals; 
for the uneducated parent sample, a sample size of 4,934 is achieved. These figures 
represent the sample sizes before proceeding with any matching and enforcement of 
common support which may of course reduce the number of observed individuals.        
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The primary analysis involves identifying the overall neighbourhood effect when defining 
a deprived neighbourhood as an area within the top 30% deprived according to IDACI 
scores. An ‘educated’ parent is initially defined as at least one parent being educated to 
at least post-16 level. This definition of an educated parent is adopted since if observing 
only an educated mother or father, single parent households in which one parent is 
missing, will be dropped from the sample. It is possible that the effect of mothers’ 
education is distinct from the effect of fathers’ education, though the existing literature 
suggests that both mothers’ and fathers’ education influence childhood outcomes 
(Ermisch and Pronzato, 2010); having at least one educated parent allows individuals to 
benefit from the transmission of abilities, decision making guidance and academic 
stimulation that educated parents provide. Subsequent analysis will consist of adopting a 
stricter definition of a deprived neighbourhood with focus on only neighbourhoods with 
IDACI scores within the top 20%. Additionally, the definition of an educated parent will 
be varied by defining parents with only a degree or higher as educated as opposed to post-
16 education.  
2.5 METHODOLOGY 
 
It may be useful at this point to reiterate the study’s aim which is to investigate whether 
neighbourhood deprivation impacts upon educational attainment, specifically focusing on 
the probability of obtaining 5 GCSEs A*-C and of 5 GCSEs A*-C including English and 
mathematics, known as the gold standard. Furthermore, the study is concerned with 
identifying whether the magnitude of the neighbourhood effect is contingent on the 
educational status of an individual’s parents; the impact of neighbourhood deprivation 
upon individuals with educated parents, with post-16 level education or above, will 
therefore be estimated and compared with the estimated neighbourhood effect for those 
with uneducated parents. At this point, the hypothesis of an overall negative 
neighbourhood effect is posed.  
2.5.1 Methodological challenges 
 
As previously mentioned briefly within the introduction, there are a number of 
methodological challenges in identifying Neighbourhood effects, namely the issues of the 
evaluation problem and selection bias.  
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To correctly identify the effect of treatment, that is, a neighbourhood effect, one would 
like to compare the outcome following treatment of an individual with the outcome of the 
same individual should they have not received treatment. However, the evaluation 
problem arises since given the states of either being treated or untreated, an individual 
may experience one state but not both at any time so only one outcome per person is 
actually observed, this outcome is known as the factual outcome. Should the individual 
receive treatment for example, the evaluation problem becomes evident when attempting 
to observe the counterfactual outcome, that is, the outcome where the individual does not 
receive treatment. Simply stated, this is a problem of missing data, often termed a problem 
of causal inference (Holland, 1986), which would be absent should the outcome following 
treatment and the outcome following non-treatment be directly observable for each 
individual.  
It may be assumed that the treatment effect, in this case the neighbourhood effect, may 
be observed by comparing the attainment outcomes of those treated with those who are 
untreated. However, this is likely to give unrealistic estimates; treatment effects may not 
be homogenous, hence the impact of living in a deprived neighbourhood may differ 
between individuals. 
In the case where treatment effects are homogenous, the average treatment effect (ATE), 
that is the effect of treatment on a randomly drawn individual, will equal the average 
treatment effect of the treated (ATT) which is the effect of treatment upon the individuals 
who are actually treated. With random assignment, the ATE and ATT may be more alike. 
However, disparity is likely to arise between the ATE and ATT; in a voluntary 
programme involving treatment of some description, individuals perceived to gain the 
most from treatment may be the most likely to participate, the ATT would therefore be 
greater than the ATE and potentially be overestimated if the programme was to be applied 
more widely to all individuals. This issue remains within this study though a voluntary 
programme is not observed, this is due to individual’s self-selection (or their parent’s 
selection) into neighbourhoods and therefore into treatment (Bryson et al. 2002). 
Furthermore, the observation of two individuals, such as treated and untreated, rather than 
the same individual, involves an additional problem; since two individuals are observed, 
one treated from a deprived neighbourhood and one untreated from a non-deprived 
neighbourhood, issues arise in the measurement of the treatment impact since the 
characteristics of the individual may determine their selection into the treatment or control 
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group, whilst to measure the impact, similar characteristics are required between the two 
individuals to gain an accurate counterfactual outcome for the treated individual. This 
issue relates to the selection problem. 
In order to gain accurate estimates of the treatment effect, self-selection must also be 
accounted for. Whilst individuals may opt to receive treatment due to perceived greater 
benefit creating this selection bias, the self-selection problem may also relate to the issue 
of observable or unobservable characteristics being related to both the treatment and the 
outcome.  
In the case of the calculation of neighbourhood effects, individuals are not likely to 
randomly choose a neighbourhood, it is more probable that individuals select a 
neighbourhood in which to reside through residential sorting. One issue is that poor 
individuals select into poor neighbourhoods (Cheshire, 2007); whilst neighbours are 
likely to possess similar characteristics to one another, the choice of neighbourhood may 
be related to an individual’s observable or unobservable characteristics. A selection 
problem may arise when the individual characteristics that are related to the choice of 
neighbourhood, also influence the young person’s educational attainments; this therefore 
leads to the calculation of a biased neighbourhood effect. Difficulties therefore arise in 
determining the presence of neighbourhood effects when attempting to control for all 
factors and characteristics that affect both the educational attainment of a young person 
and the neighbourhood in which their family lives. Whilst selection bias may be reduced 
or removed by including all relevant observable variables when the relationship between 
the treatment and outcome processes may be explained by observable characteristics, the 
treatment effect will remain biased should the issue not be addressed when unobservable 
factors influence the relationship, regardless of the number of observable characteristics 
accounted for within the model.  
Relatedly, this selection problem causes difficulties in establishing causality; when 
observing an individual’s outcomes from a deprived neighbourhood, poor outcomes may 
be attributed to the neighbourhood. However, since individual characteristics are likely 
to partly determine neighbourhood selection, these characteristics may inevitably lead to 
poor outcomes despite the characteristics of the neighbourhood of residence. Since 
residents of deprived neighbourhoods are likely to share similar characteristics, an overall 
negative neighbourhood effect may be found; thus the identified negative association 
between neighbourhood deprivation and outcomes may not be causal.  
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2.5.2 Matching 
 
With non-experimental methods, random assignment does not take place, hence when 
observing whether individuals were treated or not, self-selection and therefore differences 
in characteristics between the two groups must be taken into account. The treatment effect 
may be identified through the procedure and technique of matching as a substitute for 
randomised experiments (Heckman et al. 1998). Matching methods may take into account 
the potential self-selection bias on observable characteristics by matching those who 
receive treatment to individuals in the control group, based upon them having comparable 
observable characteristics before the treatment is undertaken (Oana and Florent, 2012). 
Since individuals share characteristics but differ in their neighbourhood deprivation 
status, the issue of causality may be relieved. Furthermore, matching methods may assist 
in overcoming the evaluation problem should similar individuals be matched allowing 
the counterfactual outcome to be observed, this point will be discussed later in more 
detail.  
When referring to the treatment effect, the average treatment effect on the treated (ATT) 
is specifically the parameter of interest. The ATT indicates the impact of treatment upon 
those who are actually treated and varies from the average treatment effect (ATE) which 
indicates the effect of treatment on a randomly selected member of the population. 
The effect of neighbourhood deprivation upon educational attainment may be estimated 
using the ATT: 
(Eq. 2.1) 
𝐴𝑇𝑇 = 𝐸(𝑌(1)|𝐷 = 1) − 𝐸(𝑌(0)|𝐷 = 1)  
Where Y(1) represents the outcome of interest (GCSE attainment) if the individual is 
treated and lives in a deprived neighbourhood and Y(0) signifies the equivalent outcome 
when the individual lives in a non-deprived neighbourhood and is therefore untreated. D 
indicates whether the individual is treated, and therefore equals one if the young person 
lived in a deprived neighbourhood throughout the time observed.  
The second term is unobserved since it represents the counterfactual outcome for treated 
individuals should they have lived in a non-deprived neighbourhood, and therefore have 
been untreated. This term must therefore be substituted by utilizing the outcomes of the 
control group, identified within the matching approach, to estimate the ATT. 
36 
 
(Eq. 2.2) 
𝐴𝑇𝑇 = 𝐸(𝑌(1)|𝐷 = 1) − 𝐸(𝑌(0)|𝐷 = 0) 
The outcome of the control group is therefore used as a counterfactual outcome for treated 
individuals should they have lived in a non-deprived neighbourhood. This relies upon a 
number of assumptions, namely surrounding the conditional independence assumption 
(Caliendo and Kopeinig, 2005). 
The matching method relies predominantly on the assumption of conditional 
independence (CIA); this assumption, also termed unconfoundedness (Rosenbaum and 
Rubin, 1983), states that controlling for observable characteristic differences between the 
treatment and control groups, where these observable covariates X are unaffected by 
treatment, possible outcomes, Y, are independent of treatment assignment, that is, the 
outcome that would result should treatment not be applied would be the same for both 
groups. To rephrase, conditional on observed covariates X, the outcome Y is independent 
of the treatment status, denoted by D: 
(Eq.2.3) 
𝑌(0)  𝐷|𝑋 
The CIA allows for the counterfactual outcome to be assumed equal to the outcome of 
the control group, hence differences between the treatment and control group outcomes 
may be inferred as being due to the treatment, thereby indicating the treatment effect. The 
problem associated with distinguishing causality is therefore alleviated by using this 
method.  
The CIA is violated when all variables influencing simultaneously the treatment and the 
outcome are not included within the model since the information unavailable to the 
evaluator will partly account for the treatment effect (Bryson et al.2002).  
Ideally, matching should create two groups of identical individuals, when treatment is 
applied and the untestable assumption of CIA holds, the outcomes of the treatment group 
will indicate the factual outcome whilst the control group outcomes will present the 
counterfactual and will therefore represent the outcomes of the treated should they have 
not received treatment i.e. the outcomes of the individuals from deprived neighbourhoods 
should they have lived in non-deprived neighbourhoods. Matching methods therefore 
assist in overcoming the evaluation problem.  
37 
 
2.5.3 Propensity score matching (PSM) 
 
By matching individuals within the treatment and control groups based upon a vector of 
observable characteristics, the method mimics the feature of randomized experimental 
data (Heckman et al. 1998). However, unlike experimental data, observational data with 
matching techniques may not produce treatment and control groups where every 
individual is matched. In practise, matching individuals on specific characteristics may 
reduce the quantity of matching possibilities identified as the number of characteristics 
on which to match increases. This issue was addressed by Rosenbaum and Rubin (1983) 
who demonstrated the use of a single index, rather than specific characteristics, to match 
individuals may increase the probability of identifying matches; this index is known as a 
propensity score.  
The propensity score is calculated for each individual within the sample, representing 
their probability of receiving treatment based upon the observable characteristics 
specified within the model. With treatment as the dependent variable, covariates within 
the model should indicate factors which influence both treatment (neighbourhood 
deprivation) and the outcome variable (GCSE attainment), allowing for a propensity score 
for each individual to be estimated. The propensity score will therefore indicate an 
individual’s propensity to live within a deprived neighbourhood given these 
characteristics.  
Using the propensity score, individuals from the treatment group may be matched with 
individuals from the control group on the basis of their propensity score. A number of 
methods may be used to match individuals, as will be later discussed; the often adopted 
method of nearest neighbour matching, for example, matches treated individuals with the 
closest or nearest propensity score in the control group. PSM thereby matches individuals 
with similar propensities to be treated, and therefore similar propensities to live within a 
deprived neighbourhood.  
This method of matching therefore assists in minimising the problem of a self-selection 
bias since individuals who are similarly, though not necessarily equally, likely to live in 
a deprived neighbourhood are matched whilst this likelihood is determined by their 
characteristics. Individuals will therefore be similar in terms of their characteristics and 
their probability to live in a deprived neighbourhood but will differ in terms of the 
deprivation of the neighbourhood in which they actually reside since a deprived 
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neighbourhood resident will be matched to a characteristically similar individual living 
in a non-deprived neighbourhood. Since all factors controlling for neighbourhood choice 
(and educational attainment) are controlled for, this position in the treatment or the 
alternative control group may be deemed to be random.  
Alongside the previously described CIA, the common support assumption additionally 
underlies matching methods and particularly PSM. The common support assumption 
states that there must be a positive probability of being both treated and untreated for each 
individual. This common support or overlap condition therefore ensures that for treated 
observations there are comparison observations which are close in the propensity score 
distribution. Observable characteristics that are unaffected by participation, must 
therefore be similar for the treated and control groups; this may require some untreated 
observations to be dropped should they be ‘far’ from treated individuals in the propensity 
score distribution. In some cases, treatment observations may also require dropping 
should they fail to be matched to a ‘nearby’ untreated observation (Khandker et al. 2010). 
PSM may therefore present a proportion of individuals for which matches cannot be 
found.  
The common support assumption or overlap condition may be observed visually; Figure 
2.1 indicates how the assumption defines a level or region of common support defined by 
the overlap between the two groups in terms of characteristics. Outside of this region, 
observable characteristics differ between treated and untreated individuals; hence 
matching may not be accurate and may therefore be unsuitable. So if common support is 
attained, there are individuals in the control group close enough to match to a treated 
individual or there is sufficient overlap in the distribution of treated and untreated 
individuals. 
When undertaking propensity score matching, the common support must be tested, 
graphical plots to aid visual observation may be found within section 2.5.4 
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(Source: Khandker et al. 2010). 
2.5.4 Propensity score matching application 
 
Applying the propensity score matching procedure to the data involves a number of 
stages; these steps will now be described in a broader sequence with application to the 
estimation of neighbourhood effects.    
Firstly, a model of location is estimated based upon the pooled sample of individuals. 
This involves modelling a logit model with treatment, living within a deprived 
neighbourhood, as the dependent variable. The covariates included within the model 
should influence or correlate with both the treatment and the outcome so should determine 
or relate with living in a deprived neighbourhood whilst influencing the GCSE attainment 
of the young person. Should variables only related with location (neighbourhood 
deprivation) be included, the outcome, educational attainment, will be unaffected since 
being unrelated to these factors. Conversely, covariates that are related with the outcome 
only (educational attainment) shouldn’t differ significantly between the treatment and the 
control group (Bryson et al. 2002).  Care should be taken to avoid omission of key factors 
influencing both treatment and the outcome of interest. 
It should be noted that since the logit model estimated is not a determinants model being 
estimated, the t-statistic and 𝑅2 have little inference (Khandker et al. 2010). Biased 
estimates will be attained should any determinants of participation be omitted, 
nonetheless, over-parameterisation should be avoided to avoid higher calculated standard 
errors for the propensity score. 
Figure 2.1 Common support region 
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The logit model will estimate the propensity score of an individual to be treated and 
therefore their propensity to live within a deprived neighbourhood based upon the 
specified characteristics.  
As previously discussed, the time period observed is 2003/4 to 2005/6 when the young 
people were aged 13-14 and 15-16 respectively. This corresponds with the individuals 
being in year 9 to year 11 of the UK schooling system. With data on an individual’s 
neighbourhood residence and characteristics being available from 2003/4, the covariates 
within the model reflect characteristics which span the three years therefore allowing for 
the estimation of the individual’s propensity score which remains constant over the years 
observed. For example, a parent is defined as professional should they report holding a 
professional position for all three waves but non-professional if they do not hold a 
professional position in at least one of the observed waves; this allows for a propensity 
score to be calculated which is reflective of the full period observed. When covariates 
defined in a similar manner to professional parent equal one, they therefore indicate a 
constant characteristic over the observed time period, when equalling zero, on the other 
hand, indicates a deficiency of the measured characteristic for a temporary or permanent 
time, at least for the time period observed. The rationale for this approach is that any 
changes in characteristics over the time period observed may influence pupil attainment. 
The neighbourhood effect results will therefore represent the impact of neighbourhood 
deprivation upon GCSE attainment when exposed to neighbourhood deprivation for at 
least the three years leading to the examination of GCSEs. 
Characteristic controls (𝑋) used to match treated individuals to non-treated include: 
 Household employment 
This characteristic enters the model as a dummy equalling one if at least one 
parent is in employment throughout the three waves. Employment may be of 
either a part-time or a full-time nature. This variable is based on main and second 
parents’ information since this variable is used to match individuals upon the basis 
of having household income inflows and a working adult within the household. 
The main or second parents are more suitable for this measure than the mother 
and father information since the child may not live with either the mother or father.  
 
 Professional parent 
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The professional parent dummy equals one when either of the parents (mother or 
father) holds ‘professional’ employment based on the NSSEC (managerial 
positions) throughout the time observed. The mother and father are used rather 
than the main and second parent since this variable indicates ability and possibly 
work ethic; these factors are likely to be initial endowments. As the professional 
parent may be the mother or father, issues associated with observing a particular 
parent in a single parent household are overcome.     
 
 Educated parent 
Equals one when at least one parent (mother or father) has post-16 education; due 
to a number of single parent households only one parent is required to be educated. 
Again, this may signal ability but this may vary from the ability captured by the 
professional parent variable since professional parents may not necessarily be 
educated; given the likely age range of LSYPE respondent’s parents, it is possible 
that many worked through the ranks of a company or sector to gain professional 
employment. This variable also captures potentially having an educated role 
model and parental interest in education. 
 
 KS2 ability score 
A continuous variable giving the average point score from KS2 examinations to 
match individuals on their ability measured at the age of 10-11. 
 
 Household deprivation 
The household deprivation dummy equals one when at least two types of 
household deprivation are experienced throughout the time observed: no internet 
access, no computer, no mobile phone, in receipt of free school meals, the 
household reports financial difficulty.  
 
 Interaction parental involvement: Parental evening, parental intentions and 
homework help 
The interaction equals one when the main parent or partner reports attending 
parent’s evenings in all three periods, the main parent also reports their intentions 
for the young person to continue in full time education, thus signalling the 
importance that parents’ place upon education, and the young person reports 
receiving help with homework throughout the time observed. When all three 
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measures hold, the interaction equals one. Whilst indicating involvement, this 
variable is likely to express the parent’s interest and support in the child’s 
education and the importance that the parent places upon their child’s education; 
a combination of each of these three components is likely to express the greatest 
enthusiasm in the child’s education. 
 
 Interaction: UK born and white 
This interaction equals one when the young person is both from a white ethnic 
origin and was born in the UK. 
 
 School record A*-C 
The dummy equals one if in 2004 (two years before the young person took their 
GCSEs) the school that the young person attends did not achieve the 2006 A*-C 
national average. This measure attempts to control for the quality of the school, 
with the dummy equalling one for high achieving schools5.  
 
 School interaction: School record A*-C, mainstream school and class size 
above average.  
This interaction equals one if the school the young person attends has below the 
2006 average A*-C rate in 2004, is a mainstream school (i.e. not a special school) 
and a class size above the average UK rate. This term attempts to also control for 
school quality and characteristics which may potentially impact on the decision to 
attend the school and on GCSE outcomes. Controlling for such school 
characteristics assists in controlling partly for school and neighbourhood overlap 
whereby bad neighbourhoods may have bad schools, since individuals from 
deprived and non-deprived neighbourhoods should have similar quality schools, 
based on these measures if we are to obtain an estimate of the pure effect of the 
neighbourhood.   
 
A table of summary statistics is provided in Table 2.2 for each of the characteristic 
controls above including the variable type, mean and standard deviation. 
                                                          
5 Adopting a dummy variable to control for the achievement record of the school allows for greater balance 
to be achieved between the treatment and control group in the matching process relative to when school 
record is treated as a continuous variable. This reasoning also applies to the use of the class size dummy.  
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Once these characteristics are entered into the logit model and the propensity scores of 
individuals are estimated, individuals from the treated group may be matched to similar 
individuals within the control group on the basis of their propensity scores. 
A number of matching algorithms may be adopted, each with varying criteria on which 
to match treated individuals to those in the control group based upon their propensity 
score. The commonly employed nearest neighbour (NN) matching method will be 
predominantly adopted within this study with caliper matching additionally employed to 
check the robustness of NN estimates.  
The nearest neighbour matching method involves matching a treated individual with an 
untreated individual based upon the closest proximity of propensity scores. Hence a 
treated individual will be matched to an untreated individual who has the most similar 
propensity to live within a deprived neighbourhood. Multiple neighbours may be used by 
selecting to match individuals to a number of nearest neighbours. In addition, matching 
with replacement allows for the same untreated individual to be used as a match for a 
number of treated individuals since one untreated individual may provide the nearest 
match for many treated participants. A small number of untreated individuals may 
therefore provide a close match for many treated individuals; hence, there may be an 
equal number of matched observations in the treatment and comparison groups yet the 
treatment group may contain more individuals (Bryson et al. 2002). 
The second matching method to be adopted for comparative motives is caliper matching. 
This is a variant of NN matching which applies a tolerance or threshold for the maximum 
distance of propensity scores. This method addresses an issue of NN matching whereby 
the nearest match may not necessarily reflect similar individuals; though being the 
closest, their propensity may be far from their match. Poor matches may therefore be 
provided by NN matching. By applying this tolerance, there is a maximum distance that 
these matches may be apart, by, in essence, applying a caliper which the score must be 
within, to avoid poor quality matching (Khandker et al. 2010). Setting the width of the 
caliper usually involves a trade-off between a small sample size, with a small radius, and 
dissimilar matches, with a larger radius. Within this chapter, a caliper equal to 0.005 is 
specified for this matching method since the caliper is reduced to the smallest width 
before the sample size begins to deteriorate.  
Following matching, a region of common support must be defined in line with the 
common support assumption or overlap condition. This region indicates the overlap of 
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the treated and untreated observations and is the only region where the ATT and ATE are 
defined (Caliendo and Kopeinig, 2005). Observations may need to be dropped should 
their propensity scores lie outside of this region; common support is defined and enforced 
within this chapter’s analysis by dropping treatment observations whose score is higher 
than the maximum or lower than the minimum of the score of the controls. Imposing the 
common support condition leads to no observations being dropped within the matched 
sample encompassing both educated and uneducated parents; fewer than ten observations 
fail to satisfy the common support condition and are subsequently dropped within each 
of the educated parent and uneducated parent samples.  
A number of tests of balance may be utilized to check for similarity in characteristics 
within the area of common support; PSM requires that similar propensity scores are based 
on similar observable characteristics; when this is true, treatment and comparison groups 
are said to be balanced. Balancing tests therefore check whether there is equality in the 
average propensity score and the mean of observable characteristics (Khandker et al. 
2010). 
Figures 2.2 and 2.3 present the propensity score kernel density plots before and after 
matching for the main analysis; these figures may be examined to ensure that matching 
has achieved a balanced distribution of the relevant characteristics collectively across 
both the control and treatment groups. A visual inspection of these graphs identifies the 
similarities in propensity score distributions whilst also indicating the area of common 
support. Given the propensity score on the horizontal axis and the density on the vertical 
axis, it is clear that before the matching procedure, the two groups, treated and untreated, 
were dissimilar in terms of the propensity score distributions; accordingly a lack of 
common overlap is evident. Once individuals in the treatment group are matched to 
individuals in the control group and individuals without a match are dropped from the 
analysis, the propensity score densities, as given in Figure 2.3, indicate more correlative 
propensity score plots with the distribution of scores within the treated group resembling 
that of the control group. It is apparent that an overlap in the distribution of treated and 
untreated individuals is achieved by the matching procedure. 
In addition to the propensity score plots, the rigorous balancing procedure carried out 
within the analysis of this chapter also involved implementing a number of alternative 
balance checks. The results of these may be found in Table 2.3 which gives the results 
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for all three models; the full matched sample, educated parent and uneducated parent 
samples.   
The pseudo 𝑅2 was assessed to evaluate how well the covariates X explain the probability 
of participation. The 𝑅2  should be low after matching since this signals that no systematic 
differences exist between the distribution of covariates in the treatment and control groups 
(Caliendo and Kopeinig, 2005). As can be seen in the first row of Table 2.3, the Pseudo 
𝑅2 is very low for each of the specifications.  
A t-test balance check allows for the equality of means to be tested between the treatment 
and control groups. The t-test presents a test of equality between individual covariates 
between the treatment and control groups after matching. Differences in the means are 
expected before matching; after matching, it is expected that covariates should be 
balanced; for adequate balance, differences in the means should be insignificant 
(Caliendo and Kopeinig, 2005). The final row of Table 2.3 indicates that the educated 
parent sample and the uneducated parent sample are successfully balanced following the 
matching procedure. For the full matched sample used to estimate the overall 
neighbourhood effect, one covariate (the School interaction: School A*-C rate below 
average, class size above average and mainstream school) has a P value of 0.007, with 
the treatment group taking a significantly higher value than the control group, indicating 
significance where we would expect insignificance. There may be slight differences in 
individuals in the treatment and control group in terms of their school characteristics as 
represented by the school interaction; as this is an interaction term, one singular 
characteristic may not explain differences between the two groups since it may be, 
instead, the combination of these characteristics. However, given that all other balance 
checks are passed within this sample and this result represents a slight imbalance for a 
single covariate, this slight discrepancy may be forgiven.  
The Hotelling test of equal covariate means similarly tests the distribution of covariates 
but rather than individually testing the covariates as in the t-test, the Hotelling test checks 
for the joint significance of covariates. The test, which follows the t distribution, should 
indicate insignificance should balance be attained. From the second row of Table 2.3, it 
is evident that according to the Hotelling test, balance has been achieved in all three 
samples.  
Additionally, the standardised bias check is carried out. Due to non-randomized 
assignment, a bias is likely to arise due to the self-selection, as previously discussed; this 
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check tests the extent to which the bias has been reduced by PSM. The standardised bias 
gives the percentage difference in the sample means in the treated and control group 
samples as a percentage of the square root of the average of the sample variances in both 
groups. There is consensus that a standardised bias reduction to below 5% after matching 
is considered sufficient, thus on the basis of the results, the standardised balance test 
suggests that balance is achieved since the bias is highest within the educated parent sub-
sample but equals 3.3%. 
Similarly, the absolute bias should be reduced for individual covariates by the matching 
procedure; the absolute bias indicates the absolute value of difference in the mean value 
between the treatment group and control group. Though a bias below 5% is preferable, 
Grilli and Rampichini (2011) express that a small unbalance, such as 11% as in their 
example, is acceptable. The absolute bias, though marginally greater than 5%, does 
indicate successful balance for each sample.  
In addition, it should be considered that the model and specification adopted was required 
to satisfy the balancing checks for all three samples.  
Whilst the balance is tested and deemed important, emphasis is placed upon the use of a 
common specification across all three samples; the consistency of the controls and the 
model provide a good basis for analysis and comparability across all samples where the 
specification managed to achieve balance in each individual sample. This rationale to gain 
a common specification whilst attaining good balance across all three samples explains 
why some variables are not included; the common specification of all three samples 
achieves a good level of balance whilst controlling for a number of important 
determinants of both educational attainment and neighbourhood deprivation. 
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Figure 2.2 Propensity score plot: before matching 
 
 
Figure 2.3 Propensity score plot after matching 
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The standard errors obtained and presented within this analysis were acquired by 
bootstrapping. Prior to the matching procedure, propensity scores are estimated, they are 
not known; this estimation is likely to involve some variance which should be included 
within the estimated variance of the treatment effect. Due to the estimation stages, 
variation is likely to exceed the normal sampling variation whilst the standard errors are 
likely to be undervalued. Bootstrapping provides a resolution to this issue; the 
bootstrapping procedure involves repeatedly estimating properties, such as standard 
errors and bias, from samples that are drawn from the original full sample. Alongside the 
results, the first steps of estimation, including propensity score and common support, are 
re-estimated for each bootstrap draw. The number of times the bootstrapping procedure 
is repeated equals the number of bootstrap samples and the number of estimated average 
treatment effects. The sampling distribution may then be approximated by the distribution 
of these means (Caliendo and Kopeinig, 2005).     
2.5.5 Methodology part two: Observing neighbourhood effects by parental education 
level 
 
The propensity score procedure discussed above explains the methodology adopted for 
the first part of this paper. For the second part, the study aims to address whether a subset 
of the sample are more impacted by treatment than the overall sample; that is, are children 
from uneducated families more susceptible to neighbourhood effects than the children of 
educated families? 
In order to address this question, propensity score matching techniques will continue to 
be adopted with the procedure explained following an identical arrangement. However, 
before estimating an individual’s propensity score and matching based on this score, the 
sample is split according to parental education. Propensity score analysis will be carried 
out on the two separate groups to identify the neighbourhood effect for individuals with 
an educated family background (or at least one educated parent) alongside the 
neighbourhood effect for those individuals with uneducated parent/s. In doing so, 
individuals with educated parents are matched to others with educated backgrounds, 
differing on their neighbourhood deprivation; education will therefore be over-weighted 
so that individuals are matched exactly on this characteristic whilst other covariates are 
treated unequally relative to family education; the remaining previously matched 
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characteristics continue to be accounted for within the propensity score. A visual aid to 
this explanation is provided in Figure 2.4. 
The neighbourhood effect will be calculated as before with GCSE outcomes of those in a 
deprived neighbourhood compared with the outcomes of those living in a non-deprived 
neighbourhood, yet this will be calculated twice; once for those with educated parents 
and independently, for those with uneducated parents. The average treatment effect on 
the treated (ATT) will be compared between sub groups. From this strategy, a higher 
treatment, or neighbourhood effect identified from the individuals with educated families 
may be concluded to indicate a greater differential influence of neighbourhoods upon 
those from educated backgrounds. An equal effect and therefore zero difference between 
educated and uneducated parents’ children’s outcomes would imply that family 
background, in terms of education, does not alter the impact of neighbourhood 
deprivation upon young people’s outcomes.   
 
2.6 RESULTS 
2.6.1 Descriptive Statistics 
 
To investigate the impact of neighbourhood deprivation upon educational attainment, the 
outcomes observed include whether the individual gains five GCSEs graded A* to C, 
Figure 2.4 Observing neighbourhood effects by parental education 
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with the additional outcome of whether the individual gains the gold standard of GCSE 
results, that is five GCSEs A*-C including English and mathematics. The treatment for 
this initial part of analysis refers to living within a deprived neighbourhood, defined in 
the top 30% deprived by the IDACI score, for all three years observed between 2003-
2006. This section discusses the raw data before performing propensity score matching 
and providing a formal analysis of results.   
Table 2.4 gives the raw percentages of individuals attaining the GCSE outcomes of 
interest within deprived and non-deprived neighbourhoods. It is clear that the attainment 
rate of both outcomes is higher in non-deprived neighbourhoods relative to deprived, for 
example, 41.9% of residents in deprived neighbourhoods obtain 5 GCSEs A*-C relative 
to 66.7% in non-deprived neighbourhoods. The achievement of the gold standard is lower 
within both deprived and non-deprived neighbourhoods at 28.7% and 55.7% respectively.  
This is also evident when observing attainment by neighbourhood and by parental 
education. As given in Table 2.5, the raw effects indicate that the percentages gaining the 
GCSE outcomes are higher in non-deprived areas for both attainment outcomes and for 
both levels of parental education; for example, within deprived neighbourhoods 56.1% of 
those of educated parents, defined as those with post-16 education, attain five A*-C 
relative to 76.7% of children of educated parents in non-deprived neighbourhoods. 
Similarly 40.3% of individuals in non-deprived neighbourhoods with uneducated parents 
obtain 5 GCSEs A*-C including English and maths, compared to just 22.8% of deprived 
neighbourhood residents who have uneducated parents. It is evident that the raw gaps in 
attainment between children in deprived and non-deprived neighbourhoods are greater 
amongst children of educated parents both in the attainment of five GCSEs A*-C and the 
gold standard; the attainment gaps between deprived and non-deprived residents with 
uneducated parents are markedly smaller. These raw attainment gaps are greatest when 
observing the attainment of five GCSEs A*-C including English and maths; this gap 
between deprived and non-deprived neighbourhood equals 23.8 percentage points for 
individuals with educated parents, compared to a 17.5 percentage points gap for 
individuals with uneducated parents.  
In addition, the statistics given in Table 2.5 indicate a higher attainment among children 
with educated parents relative to uneducated parents within both deprived and non-
deprived neighbourhoods.  
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Table 2.6 presents the raw data associated with the secondary part of analysis when the 
neighbourhood effect will be analysed according to the level of parental education. Within 
the overall sample, 49.9% of young people have parents educated to post-16 level thereby 
representing close to half of the sample. A much smaller proportion of parents possess a 
degree with 15.4% educated to this level.  
The raw data on parental education may be linked to data on a young person’s 
neighbourhood deprivation to provide an indication of the proportions of educated and 
uneducated parents within deprived and non-deprived neighbourhoods but also to locate 
the neighbourhood residence, by deprivation, of the educated parents within the sample.     
As indicated in Table 2.7, within the deprived neighbourhoods, only 30.2% of the young 
people observed have parents who are educated to post-16 level, whilst 69.8% have 
uneducated parents. The ratio of educated to uneducated parents is much higher within 
non-deprived neighbourhoods with 59% of young people within the sample having 
parents who are educated.  
Table 2.8 shows the proportion of the educated sample who reside within deprived and 
non-deprived neighbourhoods respectively. Of the individuals with educated parents, 
only 19.1% reside in deprived neighbourhoods. These small proportions of educated 
parents residing in deprived areas indicate somewhat the selection issue whereby ‘poor’ 
or individuals from low-socio economic backgrounds select into ‘poor’ neighbourhoods 
since over 80% of parents with a post-16 education may be located within a non-deprived 
neighbourhood. These figures additionally highlight the potential problem of gaining 
sufficient data on educated individuals within a deprived neighbourhood in order to 
perform matching methods.  
2.6.2 Propensity score matching estimates 
 
Table 2.9 presents the main results of the evaluation. The neighbourhood effect for the 
full sample, given in the first row, presents the overall effect of residing within a deprived 
neighbourhood, defined by being within the top 30% of IDACI scores, for at least the 
three year time period observed. This effect, which is estimated by the propensity score 
matching procedure, is given by the difference in outcomes of the treatment and control 
group and indicates the impact upon GCSE outcomes of living within a deprived 
neighbourhood. Nearest neighbour and caliper matching estimates are given with the 
estimated effects from the procedures indicating that results are robust to a change in the 
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matching procedure. As very similar estimates are obtained by the two procedures, the 
nearest neighbour effects will be discussed. 
The first panel looks at the impact of neighbourhood deprivation upon the attainment of 
five GCSEs graded A* to C. Ceteris paribus, the results indicate that individuals within a 
deprived neighbourhood are 4 percentage points less likely to achieve these GCSE grades 
than comparable individuals within the control group who live in a non-deprived 
neighbourhood; this is a significant effect at the 10% level of significance. Given that 
66.7% of non-deprived neighbourhood residents achieve five GCSEs A*-C, comparable 
with 41.9% of deprived neighbourhood residents, the estimated neighbourhood effect 
may explain 16.1% of the raw gap in attainment of five GCSEs A*-C between deprived 
and non-deprived neighbourhood residents. This finding indicates that neighbourhoods 
do matter in determining educational outcomes of young people thus conflicting much of 
the neighbourhood effects literature which finds a zero or very small effect of 
neighbourhoods upon individual outcomes. This variation in results between this study 
and other papers alongside within the neighbourhood effects literature may be explained 
by the disparity in a number of factors such as the methodology implemented, the 
outcome variable or measure of interest, the data adopted alongside possibly the 
definitions of a neighbourhood or deprivation. 
Continuing with the analysis of the overall effect of neighbourhood deprivation, the focus 
now turns to the outcome of attaining five GCSEs A*-C including English and maths, 
termed the gold standard. As indicated in column 5, young people living in deprived 
neighbourhoods are 6 percentage points less likely to attain the gold standard of GCSE 
results relative to a similar young person who lives in a non-deprived neighbourhood, 
ceteris paribus. This effect is significant and suggests that neighbourhoods do partly 
determine the GCSE outcomes of young people when we additionally consider whether 
good grades in both English and mathematics were attained.  Considering that 28.7% of 
individuals living in deprived neighbourhoods within the sample attain at least five A*-
C grades including English and mathematics, relative to the 55.7% in non-deprived 
neighbourhoods, this estimated effect suggests a sizeable impact of neighbourhood 
deprivation upon young people’s outcomes; neighbourhood deprivation explains 
approximately 22.2% of the gap in the attainment of the gold standard between deprived 
and non-deprived neighbourhood residents. Again, this finding contrasts with several 
neighbourhood effects studies.  
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The findings suggest that neighbourhoods play a greater role in determining whether an 
individual attains 5 GCSEs A*-C including English and mathematics, than in influencing 
the achievement of any 5 GCSEs with good grades. The reason for this may be that 
individuals whose educational attainments may be suffering from the mechanisms and 
effects of neighbourhood deprivation could possibly fail all GCSEs except a small 
number so the individual may enter the five A*-C outcome category. However, attaining 
good grades in at least five subjects including the core subjects, English and mathematics, 
signals an array of skills and abilities in subjects. Students are likely to understand the 
importance of good GCSE attainment within English and mathematics so presumably aim 
to achieve good grades in these subjects; it may therefore not be a matter of effort but 
underlying characteristics and factors, such as neighbourhood effects which influence this 
outcome. For these reasons, the results are as expected: neighbourhood deprivation has a 
larger influence on the attainment of an arguably more difficult set of GCSE results with 
greater importance for future prospects. 
Though the significant negative neighbourhood effect identified contrasts with a  
proportion of the neighbourhood effects literature, the findings do correspond with those 
of Nicoletti and Rabe (2010) who identify that 14.3% of the variation in pupil attainment 
at age 16 in England may be attributed to neighbourhoods, when considering GCSE 
outcomes in the core subjects. The greater neighbourhood effect identified, relative to 
Nicoletti and Rabe, may be explained by the differential focus in GCSE outcomes; 
whereas Nicoletti and Rabe estimate the impact upon the GCSE score, which is associated 
with the grades received in the observed core subjects, this chapter looks at a binary 
outcome thus observing whether an individual attains any five GCSEs graded A* to C or 
not. One higher core subject result is able to compensate for a low outcome in a different 
core subject within the Nicoletti and Rabe measure, whereas the GCSE grades of core 
subjects are considered individually within the five GCSE A*-C including English and 
maths measure adopted within this chapter.  
Table 2.9 also presents the estimated effect of neighbourhood deprivation by parental 
background, giving the impact of neighbourhoods upon individuals with parents educated 
to at least post-16 level, alongside the effect upon individuals with uneducated parents 
with their highest level of education being below post-16 level. This analysis seeks to 
identify whether individuals with educated parents incur a differential neighbourhood 
effect relative to those with uneducated parents. A neighbourhood effect equal to zero for 
any estimate would imply that when living in a deprived neighbourhood, the likelihood 
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of obtaining the GCSE outcomes is not different to the likelihood of those living in non-
deprived neighbourhoods achieving these outcomes. When observing the distinct 
neighbourhood effects for educated parents and uneducated parents, a difference of zero, 
or a difference that is insignificantly different from zero, between the effect upon 
educated and uneducated groups would imply that parental education does not alter the 
influence of neighbourhood deprivation upon the child’s attainment at GCSE level. 
From column 1, the neighbourhood effect upon the GCSE attainment of those with 
educated parents is found to be negative; ceteris paribus, individuals with educated 
parents living within a deprived neighbourhood are 7.4 percentage points less likely to 
attain five GCSEs graded A*-C than similar individuals with educated parents living 
within a non-deprived neighbourhood. This effect is significant at the five percent 
significance level and indicates that children with educated parents do less well in terms 
of the GCSE attainment of five good grades, than children who possess comparable 
characteristics but live in a non-deprived neighbourhood.  This is a sizeable effect if we 
consider the raw data; 76.7% of individuals living in a non-deprived neighbourhood with 
parents educated to at least post-16 level attain five GCSEs A*-C; this is comparable with 
56.1% who attain these grades in deprived neighbourhoods. The true neighbourhood 
effect therefore seems to equal 35.9% of the raw attainment differential between deprived 
and non-deprived neighbourhoods. 
Correspondingly, this effect is calculated for individuals with uneducated parents; ceteris 
paribus, estimates reveal that young people with uneducated parents living within 
deprived neighbourhoods are 1.7 percentage points less likely to attain five GCSEs 
graded A*-C than similar individuals who live within a non-deprived neighbourhood. 
However, neighbourhood deprivation does not significantly influence the attainment of 
five A*-C for individuals with uneducated parents. 
Comparing these results highlights a greater influence of neighbourhoods upon the 
educational outcomes of those with educated parents relative to individuals with 
uneducated parents. From the difference given in column 2, there is a 5.7 percentage point 
difference between the estimated neighbourhood effects for the two groups. This 
difference is insignificant suggesting that there is not a significant difference in the impact 
of neighbourhood deprivation upon the attainment of five GCSEs A*-C between 
individuals with educated and uneducated parents.  
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Turning attention to the gold standard of GCSE attainments, the neighbourhood effect is 
again calculated and compared between individuals with educated and uneducated 
parents. Ceteris paribus, individuals from an educated background living within a 
deprived neighbourhood are 12.3 percentage points less likely to attain at least five 
GCSEs A*-C including English and maths relative to similar individuals in the sample 
with educated parents who live in non-deprived neighbourhoods. This is a highly 
significant impact of neighbourhood deprivation, indicating that children of educated 
parents could do much better should they have lived in a non-deprived area. When 
adopting caliper matching methods, this estimated effect is slightly higher equal to 12.8 
percentage points. Given the NN estimates, the results indicate that neighbourhood 
deprivation explains 51.7% of the raw gap in the attainment of the gold standard GCSE 
results of children with educated parents from deprived and non-deprived 
neighbourhoods.  
Similarly, the estimate of the neighbourhood effect upon children of uneducated parents 
indicates that those living in deprived neighbourhoods are 5.7 percentage points less 
likely to attain the gold standard GCSE result relative to people from non-deprived 
neighbourhoods, ceteris paribus. This effect is also significant at the five percent 
significance level, explaining 32.6% of the raw gap in the gold standard attainment 
between children with uneducated parents living in deprived and non-deprived 
neighbourhoods.   
Individually, each of these effects is greater than the impact identified when observing 
the five A*-C outcome, suggesting that neighbourhoods influence the probability of 
attainment of good GCSE grades including English and maths to a greater extent than the 
probability of gaining any five GCSE graded A*-C, as expected. As argued previously, 
this may be due to the general attainment of five A*-Cs being less demanding than gaining 
good grades in English and maths also; a negative impact of deprivation may therefore 
still allow for some GCSEs to be attained whilst impeding upon the achievement within 
the more difficult or vital subjects.  
If the educated and uneducated neighbourhood effects are compared and the difference is 
calculated, it is clear that neighbourhoods influence the outcomes of the educated group 
to a greater extent than the uneducated group. The impact of neighbourhood deprivation 
is 6.7 percentage points greater for those with educated parents relative to those with 
uneducated parents. This significant finding suggests that the losses, in terms of 
56 
 
educational outcomes, from living in a deprived neighbourhood are greater for those with 
educated parents relative to uneducated parents. To rephrase, the difference between what 
individuals with educated parents attained in deprived neighbourhoods and what they 
could have attained should they have lived in a non-deprived neighbourhood is 
significantly greater than the difference between actual achievement in deprived areas 
and potential attainment in non-deprived areas for individuals with uneducated parents. 
This is almost a value-added effect where the attainment of the uneducated parent group 
differs slightly between neighbourhood deprivation status whereas children of the 
educated add much more value, in terms of the probability of attaining five GCSEs A*-
C including English and maths, when living in a non-deprived neighbourhood rather than 
a deprived neighbourhood.    
From these results, it is not true that children from educated parents do worse than those 
from uneducated parents, in fact, the underlying ability of the educated is likely to be 
higher than that of the uneducated group given their parents’ ability. Raw statistics from 
Table 2.5 indicate greater proportions of individuals with educated parents attaining the 
two GCSE outcomes relative to those with uneducated parents; this is true within both 
deprived and non-deprived neighbourhoods. What the results do suggest is that the 
educated group in deprived neighbourhoods could have had a better chance at attaining 
the gold standard if they had lived in a non-deprived neighbourhood. The potential gain 
in the likelihood of gaining the gold standard for the uneducated if they had lived in a 
non-deprived neighbourhood is significantly lower.  
The explanations behind these results are based on speculation alone; the results may 
correspond somewhat with Owens (2010) who identifies low SES neighbourhood 
children as being worse off when attending schools with a high composition of high SES 
children, whilst high SES pupils do better by attending such schools. Owens observes the 
impact of attending a school which may be more typical of a non-deprived area whilst 
this study considers a difference in neighbourhoods thus encompassing a number of 
mechanisms and effects possibly including such school effects. Applying these findings, 
it may therefore be that, as Owens identifies, low SES individuals or even the children of 
the uneducated parents do worse in high SES schools, possibly within non-deprived 
neighbourhoods, however, other mechanisms and effects of the non-deprived 
neighbourhood positively influence attainment as expected, since living in a non-deprived 
neighbourhood does improve outcomes overall. High SES children or those of educated 
parents may then be positively influenced by both the school alongside other 
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neighbourhood characteristics when moving from a deprived to a non-deprived 
neighbourhood. The effect of moving to a school with a higher SES composition and 
moving to a less deprived neighbourhood may therefore work in the opposite direction 
for those with uneducated parents but in the same direction for children of educated 
parents.  
An alternative view on this result may be that this neighbourhood effect, which widens 
the gap between deprived and non-deprived residents, does so to a greater extent for 
individuals from educated parents than uneducated. This may be due to children of 
educated parents being more greatly affected by having peers, such as friendship groups, 
classmates or school peers who are of a lower ability or lower socio-economic 
background, as within deprived neighbourhoods, than children of uneducated parents who 
may potentially be of a lower average ability. Research does suggest that higher ability 
students are more sensitive to school composition (Opdenakker and Van Damme, 2001). 
It could be, therefore, that children of educated parents who have a higher level of innate 
ability are more sensitive to being within a school or classroom with a high proportion of 
low ability students which may be a feature of schools within deprived neighbourhoods. 
Children of educated parents may therefore be more negatively influenced by deprived 
neighbourhoods than those of uneducated parents.  
Evidence advocates that low ability peers may impede upon the results of students 
including those of higher ability students within a school environment (Lavy et al.,2011). 
Lavy et al. (2012) define ‘bad’ peers as those within the bottom 5% of the ability 
distribution and identify that reducing the proportion of bad peers from 20% to 0% 
increases the age 14 test scores by 0.17 of the within-pupil standard deviation in the 
distribution of these test scores. Moreover, this study fails to identify evidence of good 
peers, in the top of the ability distribution, influencing attainment. It could be argued that 
the children of uneducated parents living in deprived neighbourhoods are more likely to 
be ‘bad peers’ themselves relative to the children of educated parents; a higher proportion 
of children with educated parents within deprived neighbourhoods may therefore be 
affected by the  low ability bad peers within deprived neighbourhoods whereas, since the 
children of uneducated parents are likely to be of lower ability, they are therefore more 
probable to be the bad peers themselves, thus a lower impact of this ‘bad peer’ 
neighbourhood characteristic for the uneducated group is observed. This may then explain 
a larger overall negative influence of neighbourhoods upon the group of children with 
educated parents.  
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Another possible explanation of this identified effect may be due to the impact of peer 
aspirations and attitudes rather than, or in addition to, peer ability. A young person’s 
aspirations to attend post 16 or higher education may be correlated with the aspirations 
of their friends or close peers; Alexander and Campbell (1964) identify that male senior 
pupils are more likely to attend, aspire to attend and expect to attend college when their 
best friend does relative to when having a best friend who does not intend to attend 
college. Furthermore, aspirations are found to impact upon educational outcomes (Ryan 
and Homel, 2014). Since lower socio-economic backgrounds and low income influence 
lower aspirations of young people relative to more advantaged peers (Schoon, 2006), it is 
likely that the average aspirations to continue in education or to do well in education are 
lower amongst peers in deprived neighbourhoods where a higher proportion of low SES 
families reside. Christofides et al (2012) identify that the effect of peers goes beyond the 
influence of parents, teachers and school characteristics. Moving from a deprived 
neighbourhood, where educational aspirations to stay on or achieve good results for 
example may be low, to non-deprived neighbourhoods where aspirations among peers 
may be higher, may therefore increase aspirations and achievement levels for both 
individuals with educated and uneducated parents. However, due to the relationship 
between SES and aspirations, this impact of improved peer aspirations may be bounded 
for those with uneducated parents so that aspirations do not increase to such a great extent 
as individuals with educated parents by having peers who have higher ambitions. This 
may be due to a missing role model within the family or a lack of information for those 
with uneducated parents.   
One further possible explanation, again based purely on conjecture, may be that a move 
from a deprived neighbourhood to a non-deprived neighbourhood could encompass other 
lifestyle variations which may differ between educated and uneducated families. For 
example, Lupton (2003) argues that the social relations of individuals will vary between 
isolated and well-connected areas; within non-deprived neighbourhoods, educated 
parents and their children alike may have a greater opportunity to expand and build social 
networks with other educated individuals and families therefore possibly increasing the 
exposure to potential educated role models. Young people with educated parents may 
associate with peers with more similar characteristics; with educated families being 
underrepresented within deprived neighbourhoods, the young person’s opportunity to 
associate with individuals of similar backgrounds may be limited. Uneducated parents 
and their children may, on the other hand, continue to associate with individuals of similar 
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backgrounds and socio-economic status, as they may have done when living in a deprived 
neighbourhood, hence the social networks of young people with uneducated parents 
within deprived neighbourhoods may be very similar in non-deprived neighbourhoods, 
whereas the networks of individuals with educated parents may vary between deprived 
and non-deprived neighbourhoods. With social networks and peers influencing upon 
attainment, this difference in friends and associates between deprived and non-deprived 
neighbourhoods may explain the greater neighbourhood effect for the educated parent 
group. 
Furthermore, characteristically similar individuals in non-deprived areas may lead 
differential lifestyles to those in deprived neighbourhoods, thus impacting upon 
educational attainment. For example, extracurricular activities are found to enhance 
educational and occupational aspirations (Gutman and Akerman, 2008). Xu et al. (2009) 
identify a negative influence of neighbourhood disadvantage upon the participation in 
extra-curricular activities whilst those with educated parents are more likely to 
participate. There may therefore be little difference in the participation in such activities 
between deprived and non-deprived residents with uneducated parents, whereas the 
participation of those with educated parents in non-deprived areas may be greater than 
the participation of individuals with educated parents in deprived neighbourhoods. 
Individuals with educated parents may therefore benefit from involvement in such 
activities through other mechanisms such as interaction with positive neighbourhood role 
models and individuals involved in positive practises. Whilst participation in 
extracurricular activities may be just one example of a difference in lifestyle, such an 
example may serve to identify how a greater impact of neighbourhood deprivation may 
arise amongst those with educated parents.  
Alternatively, it may be argued that children of educated parents are susceptible to other 
factors which negatively influence educational outcomes, for example bullying, which 
could be influenced by characteristics associated with having an educated parent. With 
education possibly being correlated with risk aversion (Jianakoplos, 1998; Hersch, 1996), 
educated parents may control the child’s exposure to the neighbourhood, possibly 
restricting social networks and relationships with neighbours meaning that the child is 
isolated within school and vulnerable to bullying. Equally, with differential family 
characteristics, children of educated parents may fail to establish social or friendship 
groups with young people within the neighbourhood; Shin (2007) identifies a positive 
relationship between school performance and peer relationships.       
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2.6.3 Defining deprivation 
 
There is no clear, accepted definition of neighbourhood deprivation when measuring 
deprivation by the IDACI score; initially neighbourhoods were defined as deprived if 
their scores were within the top 30% of the score distribution. It could be argued that a 
stricter definition of deprivation should be adopted thus observing those only in the more 
deprived neighbourhoods. Furthermore, the impact of neighbourhood deprivation may 
depend upon the scale of deprivation. For these reasons, a secondary definition of 
neighbourhood deprivation is introduced where neighbourhoods possessing an IDACI 
score within the top 20%, rather than 30% are observed. 
The analysis will continue to follow the identical procedure as with the 30% definition, 
though the sample may change slightly when individuals who move in or out of deprived 
neighbourhoods within the observed time period are dropped. 
Tables 2.10 and 2.11 present the relevant raw data for the 20% deprivation level analysis 
with the main results given in Table 2.12. 
The overall neighbourhood effect for the 5A*-C GCSE outcome is now found to be 
insignificant. Hence, living within a neighbourhood that has an IDACI score ranked in 
the top 20% nationally, does not significantly influence the likelihood of obtaining 5 
GCSEs A*-C relative to living in non-deprived neighbourhoods.  
When observing the gold standard outcome, the neighbourhood effect is found to be 
smaller than that calculated when the 30% level definition of deprivation is adopted. This 
effect is indicating that individuals living in a deprived neighbourhood are 3.6 percentage 
points less likely to attain 5 GCSEs A*-C including English and maths relative to 
characteristically similar individuals living in a non-deprived neighbourhood. This is a 
significant effect but only at the 10% significance level. 
When splitting the sample according to parental education and separately estimating the 
influence of neighbourhood deprivation upon GCSE outcomes, all individual estimates 
are insignificant for both those with educated and uneducated parents, equally for the five 
A*-C and the five A*-C including English and maths outcomes. Living within a 
neighbourhood with a deprivation rate in the top 20% according to IDACI scores 
therefore does not influence the likelihood of obtaining 5 GCSEs including or excluding 
English and mathematics, regardless of parental education.  
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These results differ substantially from those presented when a 30% deprivation rate was 
adopted; a higher scale of neighbourhood deprivation seems to present no negative 
influence upon outcomes. It may be expected that a greater degree of deprivation would 
more negatively impact upon individual outcomes; however, there are possible plausible 
explanations for these results.  
Firstly, defining only neighbourhoods with a higher level of deprivation as deprived may 
capture largely neighbourhoods which are targeted by programmes or schemes that focus 
on the most deprived or very poor areas within England.  These schemes may then assist 
in improving the GCSE prospects and achievements within very deprived 
neighbourhoods, thus offsetting the negative neighbourhood effect so that individuals in 
deprived areas are equally likely to obtain the observed GCSE outcomes as if they had 
lived in a non-deprived neighbourhood and therefore possibly been unaffected by such 
schemes. Moving from a 30% deprivation definition to a 20% definition would therefore 
mean that the outcomes of children within deprived neighbourhoods increase, due to the 
programmes targeting the very poor, to meet the outcomes of those in non-deprived areas. 
The identified neighbourhood effect estimates may then differ from those identified at the 
30% level since the very poor neighbourhoods involved in programmes and schemes may 
account for a smaller proportion on the deprived neighbourhoods observed. 
One example of such a scheme may be the Neighbourhood renewal fund which targeted 
the 88 most deprived authorities within England between 2001 and 2006, spending almost 
£1.9bn on the three broad areas of education, health and crime (Cowen and Wilton, 2008). 
Additionally, the SureStart children’s centres initiative, established in 1998, targeted the 
most 20% deprived neighbourhoods in England, providing health, social care and 
educational services in order to enhance the development of children; though introduced 
later than when LSYPE respondents were of the targeted age, such a programme may 
have influenced through their families’ interaction with the services for siblings. Other 
possible schemes may include teach first, who work only within schools where at least 
50% of children are from the bottom 30% according to the IDACI, thus a lower 
neighbourhood deprivation level makes the school increasingly likely to be targeted. 
Though not an extensive list of all programmes, it is possible that a number of these 
targeted projects could influence the educational attainment of deprived neighbourhood 
residents, thus explaining an insignificant neighbourhood effect upon educational 
attainment when more highly deprived neighbourhoods are observed.  
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Alternatively, the identified insignificant influence of neighbourhoods with deprivation 
within the top 20% may be explained by the inclusion of previously defined deprived 
neighbourhoods in the newly defined non-deprived control group. It is possible that the 
negative neighbourhood influence is of the same magnitude for neighbourhoods within 
the top 20% and 30% deprived neighbourhoods alike. By observing the impact of the top 
20% deprived neighbourhoods only, some neighbourhoods in the top 30% deprived thus 
become controls and enter the non-deprived group. The observed GCSE attainment 
within the deprived neighbourhoods therefore remains consistent with the attainment 
when observing all deprived neighbourhoods at the 30% level; the observed attainment 
within the non-deprived neighbourhoods however may be reduced relative to the main 
results since neighbourhoods inflicting negative effects are now included within the 
control group and these observations in the 20-30% deprivation range are probably likely 
to be the matched control observations when the PSM analysis is done. There is some 
evidence of this within the raw data; comparing Tables 2. 4 and 2.10 where the 30% and 
20% deprivation level statistics are presented respectively, it is evident that the 
proportions obtaining the GCSE outcomes within deprived neighbourhoods are similar 
for the 20% and 30% levels. For the non-deprived neighbourhoods however, the alteration 
in definition from the top 30% to the top 20% deprived causes a fall in the proportions 
attaining both of the GCSE outcomes; for example, the change in definition causes the 
proportion of individuals attaining the gold standard within non-deprived neighbourhoods 
to fall from 55.7% to 52.7%; this is comparable to a change from 28.7% to 27% within 
deprived neighbourhoods. 
2.6.4 Defining educated  
 
As with the definition of a deprived neighbourhood, there is no clear consensus of what 
level of education should be deemed ‘educated’. Initially, educated parents were defined 
as those with at least post-16 level education, however, broadly across empirical work, a 
definition of educated according to a degree is often adopted. For comparative purposes, 
this definition of an educated parent will be adopted. In doing so, the ratio of educated 
parents to uneducated parents becomes much smaller with 15.4% of the sample now 
deemed as having educated parents relative to 49.9% when adopting the post-16 
definition (Table 2.6).  
It is possible that the smaller sample sizes after matching cause the results to be less robust 
to a change in the matching procedure. For example, when matching of individuals with 
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educated parents within deprived and non-deprived neighbourhoods, only 260 treated 
individuals could be matched. The nearest neighbour matching estimates will be 
discussed here, however it should be noted that differences arise in the estimates of the 
caliper matching procedure relative to the estimates of the NN matching.  
The relevant raw data, given this change in definition, are given in Tables 2.6 and 2.13. 
Results are presented in Table 2.14.  
Relative to the initial results, adopting a higher level of education definition of an 
educated parent causes a change in the overall neighbourhood effect since parental 
education is used to estimate the propensity to live within a deprived neighbourhood in 
order to match treatment and control individuals. This estimated neighbourhood effect is 
slightly higher than the initial results; ceteris paribus, those living in deprived 
neighbourhoods are 5.3 percentage points significantly less likely to attain 5 GCSEs A*-
C relative to those in non-deprived neighbourhoods, and 8.7 percentage points 
significantly less likely to obtain the gold standard outcome. These estimated effects are 
highly significant and support the results of the main analysis to a certain extent. The 
results suggest that 21.4% of the raw gap in attainment of five GCSEs A*-C and 32% of 
the raw gap in the attainment of the gold standard between residents of deprived and non-
deprived neighbourhoods may be explained by the neighbourhood effect.  
As with the overall neighbourhood effect, when estimating the neighbourhood effects by 
parental degree education, the uneducated parent neighbourhood effect remains almost 
equivalent to the effect estimated in the main results. Results indicate that the likelihood 
of obtaining 5 GCSEs A*-C is insignificantly different for individuals with uneducated 
parents living in a deprived neighbourhood relative to those with uneducated parents, 
living in a non-deprived neighbourhood. However, those with uneducated parents in 
deprived neighbourhoods are around 6 percentage points less likely to attain the gold 
standard than similar individuals living in a non-deprived neighbourhood ceteris paribus. 
The neighbourhood effect thus explains 27.7% of the raw gap in the attainment of five 
GCSEs A*-C including English and maths between children living in deprived and non-
derived neighbourhoods with uneducated parents.  
Dissimilarities arise with the main results in the estimates of the neighbourhood effect for 
those with educated parents, now defined as parents with at least a degree level education. 
For individuals with educated parents, living in a deprived neighbourhood does not 
significantly influence the likelihood of attaining both 5 GCSEs A*-C and 5 GCSEs A*-
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C including English and maths, relative to individuals in non-deprived neighbourhoods. 
There is therefore no evidence of a neighbourhood effect for individuals who have parents 
educated to degree level; these individuals are just as likely to obtain the GCSE outcomes 
of interest whilst living in a deprived area as if they had lived in a non-deprived 
neighbourhood. Whereas the main results indicated large and significant neighbourhood 
effects for individuals with educated parents, using the degree definition of educated 
dramatically changes these results.  
One possible explanation for this dissimilarity could be that highly educated parents are 
more able to compensate for negative neighbourhood influences, thus, regardless of the 
neighbourhood deprivation rate, the child is equally likely to obtain the GCSE 
benchmarks. For example, educated parents may provide a higher quality of assistance 
with school work and exam preparation relative to parents with post-16 education only; 
this explanation does however contrast with the findings of McCulloch and Joshi (2001) 
who found that the home environment did not mediate the impact of neighbourhood 
deprivation. Alternatively, the young person may be more likely to aspire to attend 
university should their parent/s have done so, thus such aspirations may induce higher 
levels of effort in school which may influence attainment.  
Another possible explanation for this insignificant effect of neighbourhood deprivation 
upon GCSE outcomes may be that children with educated parents to degree level are of 
higher ability, relative to children of parents with post-16 education. Consequently, in 
estimating the neighbourhood effect for those with degree level educated parents, 
neighbourhood effects do not appear to impact since these young people are easily able 
to obtain the 5 GCSEs A*-C and the gold standard outcomes regardless of their 
neighbourhood. Arguably, neighbourhood deprivation may still impact upon these 
individuals but not to such a great extent that they can no longer achieve these headline 
achievements. Such young people may suffer from neighbourhood effects in terms of 
their grades, for example achieving a B grade rather than A*, or obtaining seven GCSEs 
rather than nine for example. However, the outcome measures adopted would fail to 
capture a neighbourhood effect which operates in such a manner, since the focus of this 
study is to observe the impact on the predominant GCSE headline performance measures.  
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2.7 CONCLUSIONS 
 
This chapter has investigated whether neighbourhood effects exist in determining 
educational outcomes at GCSE level, specifically observing the impact of neighbourhood 
deprivation upon the attainment of five GCSEs graded A* to C and five GCSEs A* to C 
including English and mathematics, also termed the gold standard. Using LSYPE data 
from 2003 to 2006, the differential effect of neighbourhood deprivation upon individuals 
with educated and uneducated parents was also examined in an attempt to answer the 
question: Are young people from uneducated families more susceptible to neighbourhood 
effects than the children of educated families? 
The LSYPE provides a unique opportunity to investigate neighbourhood effects within 
England using recent data. The dataset provides a wealth of information on an individual 
level, supplying data on personal characteristics, attitudes, behaviours and achievements 
alongside, importantly, neighbourhood deprivation scores and respondent educational 
attainment information, such as GCSE attainments and prior test scores when the dataset 
is linked with the national pupil database.  
In line with Harding (2003), the chapter adopts a propensity score matching procedure to 
estimate the impact of neighbourhood characteristics upon individual outcomes. The 
overall neighbourhood effect is estimated using PSM techniques and subsequently the 
neighbourhood effects by parental education, by separating the sample accordingly. PSM 
methods are advantageous in the estimation of neighbourhood effects since the matching 
procedure alleviates the main issues surrounding the measurement of neighbourhood 
effects namely the issues of a selection bias, causality and the evaluation problem. 
The main analysis investigates the influence of neighbourhood deprivation upon 
educational attainment when defining deprived neighbourhoods, initially, as those within 
the top 30% deprived, according to IDACI scores. The primary analysis involves 
estimating the neighbourhood effect overall for the full sample. Ceteris paribus, 
neighbourhood deprivation negatively influences the probability of obtaining five GCSEs 
A*-C and five A*-C including GCSEs in English and mathematics. Individuals living in 
deprived neighbourhoods for at least the three years, are around 4 percentage points less 
likely to obtain five GCSEs A*-C, relative to individuals living in non-deprived 
neighbourhoods and are around 6 percentage points less likely to obtain the gold standard 
GCSE outcome. The neighbourhood effect may therefore explain 16.1% of the raw gap 
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in the attainment of five GCSEs A*-C, and 22.2% of the raw gap in the attainment of the 
gold standard between deprived and non-deprived residents. These results reflect a 
common finding throughout whereby of the significant neighbourhood effects identified, 
neighbourhood deprivation has a greater influence on the attainment of the 5 A*-C 
including English and maths than the standard 5 A*-C outcome.  
The overall neighbourhood effect is additionally calculated when neighbourhood 
deprivation and parental education are redefined. When investigating whether a stricter 
definition of a deprived neighbourhood influences the neighbourhood effect estimates, by 
adopting a definition of deprived as neighbourhoods with scores within the top two 
deciles of the IDACI, findings suggest a smaller neighbourhood effect with a significant 
impact of neighbourhood deprivation upon the gold standard outcome only.  
In the analysis of neighbourhood effects by parental education, the impact of 
neighbourhood deprivation upon GCSE outcomes is estimated separately for individuals 
with educated and uneducated parents; the difference between these neighbourhood 
effects is then calculated. From the main analysis, negative and significant neighbourhood 
effects are identified for individuals with educated parents with at least post-16 education; 
ceteris paribus, individuals with educated parents living in deprived neighbourhoods are 
around 7 percentage points less likely to obtain 5 GCSEs A*-C, and around 12 percentage 
points less likely to gain the gold standard, relative to characteristically similar 
individuals with educated parents from non-deprived neighbourhoods, based upon nearest 
neighbour matching estimations. Neighbourhood effects therefore seem to explain 35.9% 
of the raw gap in the attainment of five GCSEs A*-C and 51.7% of the raw gap in the 
attainment of five GCSEs A*-C including English and maths between deprived and non-
deprived residents with educated parents.  
Neighbourhood deprivation is found to influence individuals with uneducated parents to 
a lesser extent; whilst insignificantly impacting upon the attainment of five GCSEs A*-
C, the likelihood of obtaining the gold standard is reduced by around 6 percentage points 
by living in a deprived neighbourhood for young people with uneducated parents. The 
estimated neighbourhood effect is significantly larger for individuals with educated 
parents signalling that the penalty associated with neighbourhood deprivation imposed 
upon the educational attainment of residents is greater for individuals with educated 
parents who would benefit to a greater extent by living in a non-deprived neighbourhood, 
relative to individuals of uneducated parents. Speculation and proposed explanations for 
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this identified differential relate to neighbour and peer ability, aspirations and peer group 
choices. 
Neighbourhood effects are additionally estimated when adopting a 20% definition of 
deprived neighbourhoods and when defining ‘educated’ as degree level education rather 
than post-16 level as in the main analysis. When the stricter definition of deprivation is 
adopted, all neighbourhood effects both upon the attainment of five GCSEs A*-C and 
upon the gold standard are insignificant; this is so for both individuals with educated and 
uneducated parents. A number of explanations are postulated for this identified effect 
including reasons associated with poor neighbourhood targeting programmes, which may 
reduce the negative neighbourhood effect, and alternatively, underlying individual 
characteristics that may predetermine ‘bad’ outcomes. Defining parents as educated when 
holding a degree and subsequently estimating the neighbourhood effect gives similar 
results as in the main analysis for individuals with uneducated parents. However, 
variation from the estimates within the main analysis is evident within the estimates of 
the neighbourhood effect for individuals with educated parents; ceteris paribus,  the 
impact of neighbourhood deprivation upon the GCSE attainment of individuals with 
parents educated to at least degree level is insignificantly different from zero when 
considering both five A*-C and gold standard GCSE outcomes. It is suggested that 
neighbourhood deprivation may remain to impede upon education but this is uncaptured 
within this analysis which focuses on broad headline measures.  
To summarise, the main analysis within this chapter reveals an interesting finding; 
neighbourhood effects are found to be negative and significant, thus contrasting with the 
findings of other neighbourhood effects studies (Gibbons, 2012; Weinhardt, 2013; 
Sanbonmatsu, 2006; Lindahl, 2008; McCulloch and Joshi, 2001). A possible explanation 
for the differential results both between this study and other neighbourhood effects papers 
and amongst the neighbourhood literature is the variation in methods across studies; there 
is not a clear single method which has been adopted or identified as being the most 
suitable in estimating the impact of neighbourhoods upon outcomes such as education. In 
addition the data adopted, the definition of a neighbourhood, the deprivation measure or 
index and the outcome of interest varies between studies thus explaining the range of 
findings within the neighbourhood effects literature.     
In addition to the identified overall negative neighbourhood effect, this study finds that 
the GCSE outcomes of individuals with educated parents are identified as being 
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diminished to a greater extent by living in a deprived neighbourhood, relative to 
individuals with uneducated parents. Whilst presenting an alternative approach to 
measuring the impact of neighbourhood deprivation upon educational attainment, this 
chapter additionally presents further analysis of neighbourhood effects by identifying the 
family background characteristics of individuals who may be more susceptible to the 
negative influences. This may be important for policy since the results indicate that 
targeting children based upon their socio-economic status may fail to aid those with 
educated parents whose educational attainment may suffer due to deprived surroundings. 
It is not only children from deprived and uneducated families who fail to reach their 
potential within deprived neighbourhoods, it is more so the children of educated parents 
whose may potentially be more able but suffer educational losses due to the 
neighbourhood in which they live. The findings of this chapter highlight the importance 
of the definition of neighbourhood deprivation adopted within the measurement of 
neighbourhood effects. 
It is important to acknowledge the shortcomings of this study however. This empirical 
analysis could be improved by adopting panel data which tracks or informs of previous 
residence, prior to year 9 of the schooling system as in the LSYPE, allowing for 
individuals with longer term exposure to neighbourhood deprivation to be separated from 
individuals living in deprived neighbourhoods for the minimum term, i.e. the three years 
observed within this study. This would therefore allow for the analysis of long and short 
term neighbourhood effects to be identified, as the length of exposure has been signalled 
to influence outcomes within the literature (Chetty et al. 2016). In addition, it may be of 
interest to consider continuous outcome variables such as the number of GCSEs attained. 
This may, for example, more precisely capture whether neighbourhoods impede upon the 
attainments of those with parents educated to degree level. The finding of insignificant 
neighbourhood effects for children of degree level educated parents may of course be due 
to data restrictions and sample size since only a small number of individuals with degree 
educated parents within deprived neighbourhoods were successfully matched; a larger 
sample size and dataset may therefore have benefitted this part of the analysis within this 
chapter. 
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Table 2.1 Determinants of Attrition 
 
Attrition between 
waves 1-3 
(N’hood deprivation 
control) 
Attrition between 
waves 1-3 
(Full controls) 
Deprived neighbourhood 
30% 
0.075 
(0.00) 
0.019 
(0.024) 
Parental education post-16 - -0.026 
(0.00) 
Household employment - -0.014 
(0.203) 
Professional parent - -0.006 
(0.518) 
KS2 ability - 0.003 
(0.681) 
KS2 ability squared - -0.000 
(0.204) 
Born in UK * white - -0.041 
(0.00) 
Household deprivation - 0.018 
(0.114) 
Parental interest: 
homework*parents 
evening*intentions for educ. 
- -0.023 
(0.004) 
School record A*-C - 0.024 
(0.038) 
School  interaction: A*-C 
record,, Class size abv av. & 
Mainstream school 
- -0.024 
(0.01) 
N 15,767 10,424 
P values in parenthesis  
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Table 2.2 Characteristic controls descriptive statistics 
Variable variable 
type 
Mean Standard 
deviation 
Household employed Binary 0.775 0.418 
Parental education (post-16 
educated) 
Binary 0.483 0.362 
Professional parent Binary 0.312 0.463 
KS2 ability Continuous 27.27 3.920 
KS2 ability squared Continuous 757.39 202.975 
Born in UK & white Binary 0.698 0.459 
Household deprivation Binary 0.196 0.397 
Parental interest: 
homework*parents 
evening*intentions for educ. 
Binary 0.441 0.497 
School record A*-C Binary 0.826 0.379 
School  interaction: A*-C record,, 
Class size abv av. & Mainstream 
school 
Binary 0.641 0.480 
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Table 2.3 Balancing checks 
 
 
Table 2.4 Proportion of individuals within deprived/ non-deprived neighbourhoods 
attaining GCSE outcomes (30% deprivation) 
 
 
Table 2.5 Proportion on individuals within deprived/ non-deprived 
neighbourhoods attaining GCSE outcomes, by parental education (30% 
deprivation) 
 
30% full sample Educated 
parents 
Uneducated 
parents 
Pseudo R2 0.001 0.002 0.001 
Hotelling 0.253 0.634 0.829 
Standardized bias (%) 1.844 3.297 1.749 
Absolute bias (highest) 6 8 3 
T-stat All insignificant at 
1% level except 1 
covariate:  
P-value=0.007 
All insignificant at 
5% level 
All insignificant at 
1% level 
 
Deprived 
neighbourhood 
Non-deprived 
neighbourhood 
5 GCSEs A*-C 41.9% 66.7% 
5 GCSEs A*-C inc. English 
and maths 
28.7% 55.7% 
Attainment: 
 
Deprived 
neighbourhood 
Non-deprived 
neighbourhood 
5 A*-C Educated parents 
Post-16 
56.1% 76.7% 
Uneducated parents 
Post-16 
35.7% 52.2% 
5 A*-C inc. 
English and 
maths 
Educated parents 
Post-16 
42.5% 66.3% 
Uneducated parents 
Post-16 
22.8% 40.3% 
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Table 2.6 Proportion of sample with educated and uneducated parents (30% 
deprivation) 
 
Post-16 education Degree 
% with educated parents 
 
49.9% 15.4% 
 
 
Table 2.7 Proportion of educated and uneducated parents within deprived and 
non-deprived neighbourhoods (30% deprivation) 
 Deprived neighbourhood Non-deprived 
neighbourhood 
% with educated parents 
Post-16 education 
30.2% 59.0% 
% with uneducated 
parents Post-16 
education 
69.8% 41.0% 
Total 100% 100% 
 
 
 Table 2.8 Location of the educated parents by deprivation
 Deprived 
neighbourhood 
Non-deprived 
neighbourhood 
Total 
% with educated 
parents post-16 
19.1% 80.9% 100% 
  
  
7
3
 
Table 2.9 Propensity score matching: 30% deprivation Post-16 education definition 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Significance: *** 1% level **5% level        *10% level 
Educated: Post-16 Education / Deprivation: Top 30% deprived IDACI 
Outcome: 5 A*-C                                   Outcome: 5 A*-C including Eng & Mat.(gold standard)  
 (1) (2) (3) (4) (5) (6) (7) (8)  
 Propensity 
score Nearest 
neighbour 
Difference:  
uneducated 
and 
educated 
 
Propensity 
score Caliper 
matching 
Difference: 
uneducated 
and 
educated 
Propensity 
score 
Nearest 
neighbour 
Difference:  
uneducated 
and 
educated 
Propensity 
score 
Caliper 
matching 
Difference: 
uneducated 
and 
educated 
N  
(Treated) 
Neighbourhood effect 
(full sample) 
 
-0.040* 
(0.018) 
 -0.041* 
(0.018) 
 -0.060*** 
(0.016) 
 -0.061*** 
(0.016) 
 3352 
Neighbourhood effect 
educated parents 
 
-0.074** 
(0.027) 
 
-0.057 
(0.035) 
-0.079** 
(0.027) 
 
-0.063 
(0.034) 
 
-0.123*** 
(0.028) 
 
-0.067* 
(0.033) 
-0.128*** 
(0.026) 
 
-0.071** 
(0.032) 
1309 
Neighbourhood effect 
uneducated parents 
 
-0.017 
(0.022) 
-0.017 
(0.022) 
-0.057** 
(0.019) 
 -0.057** 
(0.019) 
 2512 
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Table 2.10 Proportion of individuals within deprived/ non-deprived 
neighbourhoods attaining observed GCSE outcomes (20% deprivation) 
 
 
 
 
 
 
 
 
 
 
 
Table 2.11 Proportion of individuals within deprived/ non-deprived 
neighbourhoods attaining GCSE outcomes, by parental education (20% 
deprivation) 
 
 
 
Deprived 
Neighbourhood 
Non-deprived 
neighbourhood 
5 GCSEs A*-C 40.7% 63.8% 
5 GCSEs A*-C inc. 
English and maths 
27% 52.7% 
Attainment: 
 
Deprived 
neighbourhood 
Non-deprived 
neighbourhood 
5 A*-C Educated parents  
Post-16 
53.9% 75.1% 
Uneducated parents 
Post-16 
35.7% 49.4% 
5 A*-C inc. 
English and 
maths 
Educated parents  
Post-16 
39.4% 64.6% 
Uneducated parents 
Post-16 
22.3% 37.5% 
  
   
7
5 
 
 
 
 
 
 
 
 
 
 
 
 
Significance: *** 1% level **5% level        *10% level 
 
 
Educated: Post-16 Education / Deprivation: Top 20% deprived IDACI 
Outcome: 5 A*-C Outcome: 5 A*-C including Eng & Mat.  
 (1) (2) (3) (4) (5) (6) (7) (8)  
 Propensity 
score Nearest 
neighbour 
Difference:  
uneducated 
and 
educated 
 
Propensity 
score 
Caliper 
matching 
Difference: 
uneducated 
and 
educated 
Propensity 
score 
Nearest 
neighbour 
Difference:  
uneducated 
and 
educated 
Propensity 
score 
Caliper 
matching 
Difference: 
uneducated 
and 
educated 
N  
(Treated) 
Neighbourhood 
effect (full sample) 
 
-0.014 
(0.017) 
 -0.014 
(0.017) 
 -0.036* 
(0.017) 
 -0.036* 
(0.017) 
 2507 
Neighbourhood 
effect educated 
parents 
 
-0.021 
(0.030) 
 
-0.036 
(0.038) 
-0.021 
(0.029) 
 
-0.038 
(0.037) 
-0.056 
(0.033) 
 
-0.033 
(0.040) 
-0.060 
(0.031) 
 
-0.038 
(0.039) 
662 
Neighbourhood 
effect uneducated 
parents 
 
0.015 
(0.022) 
0.016 
(0.022) 
-0.023 
(0.023) 
 -0.022 
(0.024) 
 1845 
Table 2.12 Propensity score matching: 20% deprivation Post-16 education definition 
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Table 2.13 Proportion of individuals within deprived/ non-deprived 
neighbourhoods attaining GCSE outcomes, by parental education (degree level 
educated definition) 
 
 
 
 
 
 
 
 
 
 
 
Attainment:   Deprived 
neighbourhood 
Non-deprived 
neighbourhood 
5 A*-C Educated parents 
degree level 
73.8% 89.3% 
Uneducated parents 
below degree level 
39.6% 61.8% 
5 A*-C inc. 
English and 
maths 
Educated parents  
degree level 
66.1% 82.2% 
Uneducated parents 
below degree level 
26.1% 49.2% 
  
   
7
7
 
 
 
 
 
 
 
 
 
 
 
 
 
Significance: *** 1% level **5% level        *10% level 
Educated: Degree Education / Deprivation: Top 30% deprived IDACI 
Outcome: 5 A*-C Outcome: 5 A*-C including Eng & Mat.  
 (1) (2) (3) (4) (5) (6) (7) (8)  
 Propensity 
score Nearest 
neighbour 
Difference:  
uneducated 
and 
educated 
 
Propensity 
score Caliper 
matching 
Difference: 
uneducated 
and 
educated 
Propensity 
score 
Nearest 
neighbour 
Difference:  
uneducated 
and 
educated 
Propensity 
score 
Caliper 
matching 
Difference: 
uneducated 
and 
educated 
N  
(Treated) 
Neighbourhood effect 
(full sample) 
 
-0.053*** 
(0.015) 
 -0.053*** 
(0.015) 
 -0.087*** 
(0.017) 
 -0.087*** 
(0.017) 
 3352 
Neighbourhood effect 
educated parents 
 
-0.023 
(0.043) 
 
0.0045 
(0.047) 
-0.045 
(0.038) 
 
-0.017 
(0.042) 
-0.035 
(0.050) 
 
-0.030 
(0.053) 
-0.045 
(0.049) 
 
0.019 
(0.052) 
260 
Neighbourhood effect 
uneducated parents 
 
-0.028 
(0.020) 
-0.028 
(0.019) 
-0.064*** 
(0.019) 
 -0.064*** 
(0.018) 
 3282 
 
 
 
  
Table 2.14 Propensity score matching: 30% deprivation, degree education definition 
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CHAPTER 3 : SETTING IN MATHS AT 
PRIMARY SCHOOL AND CHILD 
BEHAVIOUR: EVIDENCE FROM THE 
MILLENNIUM COHORT STUDY 
 
3.1 INTRODUCTION  
 
Grouping children by ability is a practise that has been adopted widely in the UK both in 
primary and secondary schools. Over the past 80 years, a number of grouping strategies 
have been adopted within schools as a result of the Hadow report in 1931; one such 
method of ability grouping is streaming, which refers to the ‘division of all pupils in a 
year group into classes hierarchically structured according to a measure or judgement of 
‘overall’ academic ability’ (Campbell, 2013). Streaming peaked in popularity through the 
1940s to 1950s and remains an option for ability grouping, though the incidence of 
streaming is rather small (Hallam et al., 2003). Alternative grouping practises include 
setting, which involves dividing pupils within a year group into classes according to 
measured or perceived ability for the teaching of a given subject, in addition to within-
class ability grouping. Within-class ability grouping involves dividing a class into sub-
groups, based on measured or perceived ability, for general teaching purposes or for 
teaching in a specific subject (Campbell, 2013). Setting and within-class ability grouping 
strategies are much more common within UK schools than streaming and have more 
recently been recommended by policy. The 1997 Labour government widely encouraged 
setting within schools, leading to a growth in the incidence of setting; current policy 
however provides little guidance on ability grouping practises though there is evidence in 
datasets such as the Millennium Cohort Study (MCS) that ability grouping practises 
continued to be implemented within schools.  
With recommendations dating back to the 1960s, setting in particular is an interesting 
form of ability grouping since the longevity of setting within UK schools suggests a 
practise which schools, teachers and possibly children have gained experience and 
understanding of, whilst the current prevalence within schools means that the impact of 
setting is still relevant today. 
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The policy of class setting involves dividing children of the same year group into classes 
for a specific subject based upon ability; such a policy does not go without opposition. 
Supporters of setting argue that teaching may be more efficient since teachers may target 
the ability level and the needs of students; this may reduce the likelihood of 
disengagement of lower ability children relative to when teachers must provide lessons 
for heterogeneous classes with children of all levels of ability (OFSTED, 2000). Those in 
opposition of the policy argue that peer effects would benefit the lower ability pupils 
when taught with higher ability children in mixed classes; in addition, it is also argued 
that the act of setting may be demeaning for children whose confidence and motivation 
are damaged by setting (Kutnick et al., 2005). It is also argued that children may act out 
the roles assigned to them, thus behaviour and attainment may diminish as a result of 
being placed in a lower set. 
The impact of setting alongside ability grouping more generally, has been examined 
predominantly considering attainment and achievement outcomes; though some research 
has attempted to explore the impact of ability grouping on alternative outcomes, such as 
self-concepts and self-esteem (Abadzi, 1985; Ireson and Hallam, 2009), few studies have 
examined behavioural outcomes. In addition, little research has been undertaken within 
the field of economics, whilst few studies have adopted advanced methodological 
approaches or techniques to overcome some of the surrounding econometric problems, 
providing the basis of this chapter. The research that has been undertaken so far fails to 
reach a clear consensus; whilst some studies find little evidence of setting influencing 
outcomes (Barker-Lunn 1970; Kulik and Kulik 1982, Ireson and Hallam 2005), a number 
of studies have identified that whilst high ability pupils benefit from being grouped by 
ability, mixed ability classes advantage lower ability pupils (Hallam and Parsons 2014; 
Ireson 1999a: Suknandan and Lee 1998; Slavin 1988).    
By observing the non-cognitive outcomes of children, specifically child behaviour, this 
chapter attempts to aid the growth of our understanding of the determinants of non-
cognitive outcomes. Within the economics field, cognitive outcomes have received much 
greater attention within existing studies than non-cognitive outcomes, despite the 
fundamental role that non-cognitive development plays in child progress and individual 
life chances (Vignoles and Meschi, 2010); child behaviour in particular has been 
identified as a significant determinant of schooling outcomes (Kirstoffen and Smith, 
2013). By adopting econometric techniques to analyse the impact of setting on behaviour, 
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this chapter will contribute to the literature which focuses on the non-cognitive 
development of children alongside the ability grouping research.  
This chapter seeks to identify the impact of setting children by ability in mathematics on 
behaviour, when children are at primary school. Data from the UK Millennium Cohort 
Study (MCS) is adopted within this chapter, specifically from waves 4 and 5 of the survey 
when children are aged 7 and 11 respectively. This is a suitable dataset since it provides 
information on whether the child experiences setting in each wave and the level of set 
placement. Setting in maths specifically is the focus of the chapter since this is the subject 
for which ability setting is more prominent in schools around the UK (Hallam et al., 
2003), but also in the adopted dataset. In addition, since maths is a core subject, children 
spend a large proportion of their school week in their allocated class for this subject. Child 
behaviour is measured by the Strengths and Difficulties Questionnaire (SDQ) which is a 
behavioural screening questionnaire. This chapter observes three outcome measures of 
behaviour provided by the SDQ; the total difficulties score, internalising behaviour and 
externalising behaviour. Both the responses of the parent and the teacher are observed, 
allowing for a comparison between home and school behaviours. 
The questions that this chapter would like to address are firstly; does setting influence 
behaviour? To investigate this, Ordinary Least Squares (OLS) and Fixed effects (FE) 
estimation approaches are adopted. Due to the potential issue of unobserved heterogeneity 
due to underlying unobserved characteristics of the child potentially influencing 
behaviour, the FE model is favoured.  
Secondly, the chapter investigates if behaviour is influenced by the level of the set in 
which pupils are placed. Specifically, the impact upon behaviour is investigated for the 
children who are placed in the lowest set for maths since these are the children who are 
most often the centre of the setting debate. In examining the impact of being placed in a 
low maths set, the potential problem of endogeneity must be addressed, this arises since 
it is likely that the behaviour of a child influences the set in which they are placed. Whilst 
OLS is initially adopted, an Instrumental Variable (IV) approach is additionally taken to 
overcome this issue.  
One additional concern of this chapter is to identify whether a gender differential exists 
in both the impact of setting and set placement in maths. Since evidence suggests that the 
behaviour of girls and boys may not respond in a similar manner (McNeish and Scott, 
2014; Leadbeateret al. 1999), the chapter seeks to identify whether this is also true when 
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observing the impact of the school policy of setting. Little research has been undertaken 
in this area, thus this investigation of gender differentials will add to the existing 
literature. The chapter will also contribute to the setting, and more generally, the ability 
grouping research, through the investigation of the impact of class setting upon behaviour, 
as measured by SDQ scores, which to my knowledge has not been examined previously. 
Furthermore, the methods adopted within this chapter present a more econometric based 
investigation into the influence of setting relative to the existing literature; the methods 
adopted within this chapter attempt to overcome the issues of unobserved heterogeneity 
and endogeneity that are faced by researchers when estimating the impact of setting. One 
final contribution that the chapter will make will be to add to the research based upon 
setting and ability grouping in primary schools since few studies consider the impact at 
this level of schooling or age; existing literature predominantly concerns itself with ability 
grouping in secondary schools in the UK or equally high school in the US.  
The chapter will be structured as follows: the background of ability grouping and setting 
will be discussed in section 2 where definitions of each of the practises will also be 
provided. A literature review will be provided in section 3. The data and methodologies 
will be discussed within sections 4 and 5 respectively whilst section 6 will provide 
descriptive statistics and an examination of the results. The chapter will close with a 
summary of the chapter and the results in the conclusion located in section 7. 
 
3.2 BACKGROUND  
 
Within the UK, there is a history of ability-grouping in schools; the Hadow report (1931) 
recommended that primary schools that were large enough should adopt streaming 
measures to group children by ability. Streaming was a popular policy within primary 
schools over the following decades until the 1960s when research suggested that there 
were negative consequences of streaming (Jackson, 1964). The Plowden report (1967) 
subsequently promoted ‘unstreaming’ and advocated other forms of ability grouping such 
as within-class ability grouping and setting for certain subjects, though the introduction 
of the national curriculum from the late 1980s led to an increase in whole-group teaching 
in Primary schools (Pollard and Triggs, 2000).    
Following a report from the Department for Education (1993), class setting specifically 
as a form of ability grouping was promoted and encouraged within all primary schools. 
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This was later reinforced by the newly elected Labour government in 1997 who widely 
encouraged ability grouping and setting in particular, and emphasised the need to raise 
standards in the UK educational system. The 2005 white paper suggests that “Grouping 
students can help to build motivation, social skills and independence; and most 
importantly can raise standards because pupils are better engaged in their own learning. 
We have encouraged schools to use setting since 1997” (House of Commons, 2005). The 
paper also states that whilst schools will be encouraged to group by ability, the decision 
whether to adopt this policy or not lies with the individual school.  
Class setting is a school policy that seems to have gained prevalence amongst primary 
schools within the UK during the Labour period; Hallam et al. (2003) found that 60% of 
junior schools and 50% of infant and junior schools set students for at least one subject. 
Schools that set students were most likely to use class setting for mathematics whilst 
setting was more prevalent for the older year groups within the school, with most schools 
setting in years 5 and 6 only when children are aged 9-10 and 10-11 respectively.  
The 2010 coalition government provided little backing or objection to any form of ability 
grouping, including setting, with little mention within policy. Following reports of a 
rumoured policy to implement compulsory setting by conservative ministers, the 
government made clear that it did not advocate setting and stated that schools were left 
to decide on the organisation of their teaching (TES, 2013). Though the coalition 
government implemented little policy change in relation to class setting or any other form 
of ability grouping within both primary and secondary schools, it is unclear whether the 
conservative government will do so; this is despite the reported considerations of the 
conservative government to implement compulsory class setting within schools (BBC, 
2014). In spite of the indeterminate policy backing, the practise continues to be 
established within many schools.  
 
3.3 LITERATURE REVIEW 
 
3.3.1 Support and opposition for class setting: Theoretical discussion  
 
Critics of class setting argue that peer group effects have an important influence within 
mixed ability groups; high achievers and highly driven students are able to motivate and 
stimulate the students within the class, thus potentially increasing attainment. By 
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separating these higher ability students, it is argued that lower ability students in particular 
are harmed. Eilam and Finegold (1992) argue that separating children by ability deprives 
the low attaining students of academic role models and limits peer support, thus affecting 
the motivation, attitudes and behaviour of low ability pupils. 
One argument against setting, or other forms of ability grouping, is the potential adverse 
effect for lower ability pupils who may be demotivated by being placed in lower sets 
(Kutnick et al. 2005). The labelling of pupils through grouping is likely to affect self-
perceptions alongside behaviour through being either implicitly or explicitly informed of 
their ability level relative to other classmates and gaining knowledge of the level of their 
placement; in turn, pupils may behave and perform at the correspondingly high or low 
level (Campbell, 2013).  
In addition, Kutnick et al.(2005) argue that lower ability grouped pupils may develop 
anti-school attitudes and may be de-motivated by their placement in lower sets which 
may cause a slower rate of progression. The progress of higher placed pupils may on the 
other hand be influenced by positive attitudes and expectations derived from higher set 
placement. Relatedly, the teaching environment may differ between lower and higher 
ability groups; Oakes (1985) identified that when children are grouped by ability, within 
the higher ability groups peers were supportive of one another whereas in lower ability 
classes hostility and anger characterised peer interactions. 
One further concern with ability grouping is the tendency for pupils to be segregated by 
factors such as ethnicity and social class since attainment and ability tend to be stratified 
along these factors. Classes of higher ability pupils have a propensity to contain a lower 
proportion of pupils from ethnic backgrounds and from a lower social class, thus it is 
argued that the segregation of children involved in setting aids a widening of the social 
gap (Gamoran, 2002). In addition, lower sets are also found to contain more younger 
children in the year group, born in the spring or summer (Ireon et al. 1999), which may 
exacerbate  the already existent gap between the spring/ summer born and the autumn / 
winter born children (Campbell, 2013).  
Conflicting with these views, supporters of class setting argue that grouping by ability 
provides a more efficient basis for teaching since classes may be tailored to the ability 
level of the group (Gamoran, 2002). OFSTED (2000) states that in schools using setting, 
teachers found teaching easier since being able to target a narrower attainment range. The 
pace of teaching may be adapted to the group, thus allowing for lower ability students to 
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engage in lessons whilst higher ability pupils are not held back. In addition, an 
environment in which students may progress at a comfortable pace without feeling 
pressured by the higher capabilities of highly able pupils may be generated. 
Related to this, lower ability students may be less likely to detract from the class when 
they are able to understand and engage in the lesson and the appropriate level material, 
since in mixed ability classes lower ability pupils may find lessons ‘meaningless’ when 
they are unable to engage in the teaching and lesson and are therefore likely to either do 
little work or ‘act up’ (House of Commons, 2011). 
3.3.2 Existing research discussion 
 
The topic of ability grouping including class setting is a subject that is often debated 
within the educational and psychological fields; this applies when considering the effect 
upon outcomes such as achievement, self-concepts and attitudes to schooling. The impact 
of setting is likely to encompass two broad effects which are unlikely to be independent; 
firstly, there is likely to be a peer effect involved in sorting children according to ability. 
The classroom peers within the sets may influence the teaching environment through 
factors such as behaviour, motivation or simply interest and attentiveness, thus potentially 
influencing the learning experience alongside attitudes, behaviour and self-concepts of 
other pupils within the class. It is also likely that set placement may influence motivation 
and self-perceptions when pupils are implicitly or explicitly informed of their relative 
ability level. Secondly, ability grouping practises such as setting are likely to involve a 
change in teaching strategy or approach; teachers are able to narrow their instruction 
according to the ability of the class and subsequently provide exercises, resources and 
facilitation in line with the class ability. This in itself is likely to influence the child’s 
learning but this may also influence other factors such as behaviour.  
While a number of papers within the education and psychology literature attempt to 
observe the impact of ability grouping including class setting, few seek to identify the 
impact upon behavioural issues since existing studies primarily consider the impact upon 
student achievement and attainment in terms of test scores. However, the attainment and 
behaviour research may be interrelated since it is possible that behaviour is impacted by 
setting which in turn effects attainment. Kristoffersen and Smith (2013) find that 
behavioural problems, as identified by SDQ measures, impact upon school outcomes; the 
influence of behaviour on outcomes may depend on gender and the type of behavioural 
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problem, such as abnormal externalising behaviour. These considerations will be made 
within this chapter. 
In addition, few studies have adopted econometric techniques to overcome the potential 
issues of unobserved heterogeneity and endogeneity when analysing the impact of setting, 
with many papers adopting qualitative or simply comparative methodologies.  
Due to the literature on setting in primary schools being rather scarce, the literature review 
will  discuss the impact of other ability grouping practises in addition to the impact of 
grouping in a secondary school setting. Though the outcome measures vary, the methods 
and considerations made within these studies remain relevant to this chapter. The recent 
literature which examines the influence of ability grouping on attainment will be 
summarised before moving onto the evidence of the alternative effects of class setting on 
factors such as behaviour and self-concepts, which are more directly related to the focus 
of this chapter. 
3.3.3 Class setting and attainment  
 
In 1998, OFSTED attempted to identify the prevalence of setting by ability within 
primary schools and the effects of setting by analysing setting from the survey data of 
900 randomly selected schools. The report indicated a high prevalence of setting by 
ability in mathematics with years 5 and 6 being the most likely school years that schools 
adopted a setting policy. OFSTED reported impressive gains in the national tests of 
‘setted’ subjects and subsequently advised that primary schools adopt setting by ability 
as a means to raise standards (OFSTED, 1998). 
However, many studies have failed to identify a positive effect of ability grouping upon 
achievement relative to mixed ability groups overall. In the case of UK primary schools 
and setting in mathematics specifically, Whitburn (2001) provides an investigation using 
data on 1200 children in a single London borough to evaluate whether primary school 
children set for mathematics attain greater test scores in a routine short maths test relating 
to the previous term’s curriculum material. The comparative study examines the change 
in test results of set children relative to mixed-ability taught children by observing KS2 
children in year two and year three. The study also investigates the impact of setting upon 
the variation in attainment within the class; the findings indicate that children of all 
attainment levels achieve greater results when taught in mixed ability classes whilst 
surprisingly the range of attainment within the class was smaller within mixed ability 
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classes. The findings provide little evidence of a positive role of setting in determining 
child attainment at primary school. Mixed ability teaching is recommended since the 
results suggest equitable benefits for pupils.  
More recently, a paper by Hallam and Parsons (2014) investigates the impact of streaming 
on the academic progress of children in year 2 of UK primary schools. Adopting data 
from the MCS, the study considers whether there is a heterogeneous effect of streaming 
upon children of different ability levels. Taking account of individual, family and school 
characteristics and controlling for attainment at age 5, the study adopts multiple 
regression analysis to evaluate impact of streaming on the assessment results of streamed 
children relative to children who were not streamed. Assessment results in maths, reading 
and an overall indicator of reading, writing, maths and science were observed. Findings 
suggest that students placed in a top stream benefit from streaming in terms of attainment 
relative to non-streamed children; however, those in the lower and middle streams were 
disadvantaged in terms of reading and overall results relative to the non-streamed. The 
lower streamed pupils in particular performed significantly worse in maths than the non-
streamed. The findings of Hallam and Parson provide an interesting conclusion that the 
impact of setting may not be a homogenous effect for all ability levels; whilst grouping 
may be advantageous for higher ability, it is detrimental to the lower ability groups. It 
may therefore be more beneficial for lower ability pupils to be taught in mixed ability 
classes though this would be at the cost of higher ability pupils. 
The findings of Hallam and Parsons (2014) are similar to those of Ireson (1999a) who 
presents the results from the Ability Grouping in Secondary Schools Project, which began 
in 1997 following the increased policy interest in class setting. The project attempted to 
examine the relationship between ability grouping on the attainment of year 9 pupils in 
English, maths and science, alongside non-academic outcomes such as attitudes to 
schooling and self-esteem. The data includes 6,000 students from 45 mixed secondary 
schools across London, Southern counties of England, East Anglia and South Yorkshire. 
Schools within the sample may be split into three categories according to ability grouping 
levels: mixed ability setting where setting occurred in no more than two year 9 subjects, 
partially set schools where setting was adopted in a maximum of two year 7 subjects and 
four year 9 subjects or set schools where streaming, banding or setting was adopted in at 
least four subjects from year 7. A multilevel analysis methodology was adopted to take 
account of data variation at the pupil level and school level simultaneously. Implementing 
a fixed effects methodology alongside a random effects modelling approach, the study 
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assessed the impact of setting for each curriculum subject individually. The results 
provide little evidence that progress in English and science was associated with setting; 
however, in mathematics, the lower attaining students at KS2 made more progress in 
mixed ability grouping schools whilst the higher attaining pupils benefitted in schools 
with more setting. The higher attaining pupils gained from setting to a greater extent than 
the lower attaining pupils gained from mixed ability classes. 
One paper of particular interest to this chapter is Betts and Shkolnik (2000), due to the 
similarities in methodologies. This paper examines the impact of setting on student 
achievement growth in mathematics and the allocation of resources in US secondary 
schools, using data from the Longitudinal Study of American Youth (LSAY). Two 
cohorts of pupils are observed with the first cohort observed between grades 7 and 9 and 
the second cohort between grades 10 and 126. The study firstly adopts a typical education 
production function to estimate the net effect of ability grouping. The study goes on to 
examine whether a differential effect of setting exists dependent on ability by estimating 
an additional model which estimates separate Ordinary Least Squares (OLS) equations 
for each group of students (high ability, mid ability, low ability and heterogeneously 
grouped students). Little evidence of an effect of ability grouping on math achievement 
growth is identified while no differential effects of grouping are identified upon the 
various ability levels. As a test of robustness, an IV approach is adopted within the 
estimation of the differential effects of setting by ability levels; the set placement of pupils 
is instrumented using three instruments; firstly, the percentage of black pupils in the 
school, secondly, the percentage of students receiving full federal lunch assistance in the 
school and finally, the pupil’s test score relative to the average for their grade. The results 
provide evidence that ability grouping influences math progress within this robustness 
analysis where the lower groups are found to be unaffected by grouping, the mid groups 
and found to be negatively influenced and the top group is identified as benefitting from 
ability grouping practises. These identified effects are however reasonably small and are 
suggested to provide limited evidence only. When including achievement quartiles within 
the regression rather than mean class ability controls, grouping is found to have no effect 
on achievement. 
                                                          
6 Grade 7 aged 12-13 
 Grade 9 aged  14-15 
 Grade 10 aged 15-16 
 Grade 12 aged 17-18 
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Other studies have diverged from this frequent finding that ability grouping benefits the 
higher ability pupils whilst disadvantaging the lower ability; Ireson et al.(2005) attempt 
to identify the impact of setting upon GCSE grades in English, maths and science, using 
the same data as Ireson (1999a)7. The study adopts a multi-level methodology to estimate 
the impact of setting both between leaving primary school and KS3 and to GCSE 
examinations. A value-added approach is therefore essentially adopted in estimating the 
impact of setting on each of the core subjects individually. The initial findings indicate 
little influence of years of setting upon GCSE attainment in any of the core subjects. The 
impact of the level of the set of placement is additionally analysed using simple regression 
analysis; the results suggest that there is little differential impact of setting upon high and 
low attaining pupils in English and maths, though in science there is a small negative 
impact on high attaining students and a positive effect upon low attaining students. This 
study identifies an almost opposite effect to the prior papers discussed when observing 
the impact of setting in science though other findings agree somewhat with the earlier 
papers that identify little influence of setting on attainment.   
One further study from the US looks at the impact of tracking, which is the US equivalent 
of streaming, upon maths and reading scores. The study by Collins and Gan (2013) 
utilised student-level data encompassing 9,325 children from across Dallas; this includes 
data from two school years when students are initially in the third grade, when aged 8-9 
in 2003-4, and in the fourth grade when aged 9-10 in 2004-5. The study looks at the extent 
to which the degree of sorting within a class impacts upon student achievement by 
exploiting the variation in sorting between school years. This approach involves the 
construction of a sorting index, indicating how “sorted” a class is; in addition, the effect 
of sorting upon different types of students is considered. The paper adopts an IV 
methodology to overcome the possible endogeneity problem that arises in measuring the 
effect of ability grouping due to unobserved characteristics determining both the student’s 
placement and their achievement; one example of this may be the student’s behaviour. 
The sorting in one school year is instrumented by the sorting index from another school 
year at the same school, since the ability grouping policies through the school should be 
related to the particular sorting within a year group yet the sorting in another year group 
at the school should not determine or influence the students’ attainment. The findings 
suggest that students’ reading and maths scores benefit from more homogenous classes. 
The study also finds that the influence of sorting on high scoring students is 
                                                          
7The data tracked 6,000 students from within 45 mixed secondary comprehensive schools across England 
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insignificantly different to the impact on low scoring students, suggesting that both high 
and low ability benefit from ability grouping.  This finding deviates from the results of 
other papers; though the discussed literature provides rather inconsistent evidence, only 
this study indicates a beneficial effect of tracking for both high and low ability pupils. 
What may be interesting is the use of advanced methodological techniques used to address 
endogeneity in this study relative to other papers within this research area.  
The existing research on the impact of ability grouping on attainment provides little 
evidence of a strong relationship. A number of papers identify that ability grouping may 
benefit higher ability pupils while being detrimental to lower ability pupils; this finding 
is consistent with earlier studies such as Suknandan and Lee (1998) and Slavin (1988), 
though not all studies reach this conclusion.  The diversity of the methodologies adopted 
amongst existing studies may explain the lack of consensus within the existing literature. 
In addition, multiple ability grouping practices have been evaluated though the strategies 
may not have homogenous effects on pupil attainment. It is also possible that the impact 
of ability grouping varies with the level of education, possibly with primary and 
secondary school setting having differential influences on attainment. 
There are unities between the literature on ability grouping and the literature on peer 
effects since the ability grouping strategy adopted will determine the class peers of pupils. 
When grouping by ability, low attaining students are segregated from higher attaining 
students. The impact of ability grouping may therefore encompass the peer effect in 
addition to a teaching effect which impacts students through a change in the teaching 
style, pace, level or resources provided (Collins and Gan, 2013).  
The peer effects literature generally suggests that the presence of higher ability pupils 
within the classroom environment benefits students who are less able (Kiss, 2013; 
Robertson and Symons, 2003; Bradley and Taylor, 2008) whereas in some cases, lower 
ability pupils are found to cause negative peer effects within the classroom (Lavy et al, 
2011, Lavy et al., 2012). The peer effects literature therefore suggests that mixed ability 
teaching may benefit the lower ability pupils whilst higher ability pupils may benefit from 
ability grouping. 
Gibbons and Telhaj (2012) examine the impact of peer effects upon student achievement 
when observing the transition from primary to secondary school, with an aim to identify 
whether pupils progress faster during their initial three years at secondary school should 
their schoolmates have performed well in KS2 national exams. Using data from the 
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National Pupil Database (NPD) and the Pupil Level Annual School Census (PLASC) the 
paper employs a value added and differencing based approach to estimate pupil progress 
between KS2 and KS3 national exams. By controlling for individual fixed effects 
alongside primary-by-year fixed effects and primary-by secondary fixed effects and 
trends, possible sorting and selection effects are removed, while controlling for 
unobservable characteristics and factors affecting students who make similar schooling 
choices. The study exploits the transition from primary to secondary school to utilize peer 
group reformation. The results of the analysis indicate that peer ability does affect 
achievement at age 14: a one standard deviation increase in the mean KS2 score of school 
peers leads to a 0.03 standard deviation increase in student achievement; this is however, 
a small effect suggesting that peer ability and group composition matters little. The paper 
notes that the results do not provide clear inferences for ability grouping.  
With a greater focus on peer effects within the classroom, Atkinson et al. (2008) estimate 
the effect of more able peers on GCSE attainment in a UK setting, specifically in English 
and mathematics. The study adopts a methodology involving OLS, fixed effects and IV 
approaches using data from a unique dataset encompassing 9,428 pupils across two 
waves; the first, including pupils who sat the KS3 exams in 1997 and GCSE exams in 
1999, the second including pupils who sat the KS3 exams in 2000 and GCSE exams in 
2002. Due to the tier system of examinations8 in English and mathematics at GCSE level, 
the authors argue that a setting policy is likely to be generated depending on how pupils 
are expected to perform and which tier of examination they will be entered into. Whilst 
the study considers a pooled estimation strategy, a within-tier estimation approach is 
additionally considered since it is argued that there is a more random allocation of 
students to sets within tier than within a whole school. In addition, in the pooled sample, 
students are not necessarily studying the same syllabus which may influence attainment. 
The study identifies that an increase in the KS3 class average increases attainment in all 
tiers, though the influence is reduced as moving from the higher tier to intermediate to 
foundation in maths. A small positive effect continues to be observed when observing the 
effect of class peer ability when allocation to classes is deemed as random. Overall, the 
study reports that for each subject, higher ability peers positively influence attainment; 
however, it is suggested that other factors may be influencing the results such as the 
                                                          
8 In these subjects a number of ‘tiers’ are offered in the examination. The tiers will vary in difficulty. 
Usually on a higher tier exam pupils may obtain a higher maximum grade than on a lower tier exam. 
Pupils will be entered into one tier of the exam. 
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difference in exams, due to the tiered set-up of examinations, alongside differences in 
aspirations due to the tier, set and associated difficulty with gaining a “pass” grade.  
Studies have alternatively analysed the impact of low ability peers; Lavy et al. (2012) 
utilizes English census data from 2003/4-2006/7 to observe the effect of peer quality upon 
KS3 test scores in the secondary school setting. The study measures peer quality using 
KS2 test scores alongside cohort-specific high and low-achieving proxies attained by 
identification of pupils in the bottom 5% of the national distribution of achievement. As 
in Gibbons and Telhaj (2012), peer group reformation is utilized through the exploitation 
of the transition from primary to secondary school. To overcome the potential bias due to 
selection and pupils sorting, the paper adopts a fixed-effects methodology while 
additionally exploiting variation in attainment across the core subjects: English, 
mathematics and science at KS3. The methodology involves observing whether the 
subject specific attainment variation between KS2 and KS3 for individuals is 
systematically associated with the subject specific variation in peers’ ability. Defining 
students within the bottom 5% of the ability distribution as bad peers, the study finds that 
a reduction of bad peers from 20% to 0 results in an increase in KS3 test scores by 0.17 
of the within-pupil standard deviation within the test score distribution. Overall, the study 
identifies an insignificant impact of average peer quality and ‘good’ peers upon pupil 
performance in the heterogeneous sample; however, when estimating the effect by 
gender, the presence of high ability ‘good’ peers is found to benefit girls; this effect is 
greater for girls at the bottom of the ability distribution. In contrast, an increase in the 
proportion of ‘good’ peers is found to have a negative impact upon the performance of 
boys, though this is an insignificant effect.  Though the paper does present evidence that 
low ability peers hinder the attainment of schoolmates, including higher ability students, 
the impact of higher ability ‘good’ peers is less clear.  
Though a share of the peer effects literature suggests that there is a benefit to mixed ability 
teaching, since higher ability peers are often found to have a positive effect, the literature 
does not explicitly compare mixed ability teaching to setting or other forms of ability 
grouping. Alongside peer effects, setting by ability is likely to involve other factors that 
influence outcomes and should therefore be considered when examining the impact of 
setting.  
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3.3.4 Class setting and non-academic outcomes 
 
A small number of papers have additionally considered the impact of class setting and 
other forms of ability grouping upon a number of non-academic attainment outcomes, for 
example self-concepts and self-esteem (Abadzi, 1985; Ireson and Hallam, 2009), pupil 
attitudes (Boaler, 1997; Ireson and hallam, 2001; Suknandan and Lee, 1998) and grade 
anxiety (Wang, 2014). While a number of studies have investigated how pupil behaviour 
may determine set placement, few have investigated the causal impact of class setting 
upon behavioural outcomes, both as a net effect and as a differential impact dependent on 
the level of the set. The literature that estimates that impact of ability grouping on non-
attainment outcomes is rather limited especially within the field of economics; 
additionally, there are few studies that adopt econometric techniques or complex 
quantitative analysis to overcome the surrounding problems thus making this section of 
relevant literature fairly limited.  
Self-concepts are defined as the self-constructed beliefs that a person holds about himself 
or herself (Shavelson and Bolus, 1981). Ireson and Hallam (2009) explore the relationship 
between setting and grouping strategies within UK secondary schools and self-concepts, 
using data on a stratified sample of 23 secondary schools in the UK; the data provides 
information on the general self-concepts, academic self- concepts and student 
achievement for 1,600 14-15 year old pupils. Self-concepts and general concepts were 
taken from the Self-Description Questionnaire II alongside English, and mathematics 
self-concepts whilst an additional scale was created for science self-concepts. Adopting 
multilevel modelling, the study identifies that academic self-concepts, though not general 
self-concepts, are influenced by the extent of ability grouping within the school. Higher 
ability groups are found to have greater self-concepts than students in low-ability groups; 
this is true for English, mathematics and science.  
The previously discussed research by Ireson et al. (1999a) which observed the impact of 
setting within 45 UK secondary schools additionally examined the impact upon the self-
concepts and self-esteem of students. Self-esteem is measured using the Marsh Self-
Description Questionnaire (Marsh and O’neill, 1984) and Rosenburg self-esteem scale 
(Rosenburg, 1965). Continuing to adopt multilevel modelling, the paper controls for pupil 
intake, through Year 6 (end of primary school) test score, gender and social disadvantage, 
measured by free school meal eligibility. The results from fixed effects and random 
effects approaches indicate that self-esteem and self-concepts are unaffected by setting in 
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maths and science. Setting in English, on the other hand, is found to improve the self-
concepts of low attaining pupils but lower the self-concepts of higher attaining pupils. 
These results mirror the findings of an early paper by Kulik and Kulik (1992) who 
undertake meta-analysis of 13 studies and also find no evidence of an influence of ability 
grouping upon self-concepts.  
In addition to the peer effects literature that looks at the impact upon attainment, peer 
effects have also been related to behaviour. Carrell and Hoekstra (2010) attempt to 
estimate the peer effects associated with being in a class with children from troubled 
families, upon behaviour and reading and maths scores. Using US data, the paper exploits 
the variation in experienced domestic violence amongst children, as signalled by a court 
protection request, as exogenous variation in peer quality. Pupils from troubled families 
are found to exhibit more disruptive behaviour while pupils exposed to these children 
achieve lower academic outcomes and exhibit worse behaviour relative to their siblings 
who were not exposed to peers experiencing domestic violence. The study presents 
evidence that the behaviour of classroom peers is likely to influence both the pupils’ own 
behaviour and academic outcomes. This may suggest that a pupil placed in a lower set, 
where peers are more likely to misbehave, is likely to exhibit bad behaviour themselves 
due to the influence of their peers. This may then have effects upon attainment and 
attitudes.  
It is therefore likely that the setting of pupils by ability is likely to entail peer behavioural 
effects; since it is argued that the placement of pupils may be influenced by their 
behaviour (Dunne et al. 2007) there is likely to be a correlation between the overall class 
behavioural level and the set level; it may therefore be argued that the behaviour of lower 
set pupils is likely to be negatively influenced by the more probable deviant peers.  
In summary, the evidence of the impact of ability grouping on non-attainment outcomes 
is rather inconclusive; of the evidence available, few studies adopt econometric 
techniques or employ complex quantitative methods as this chapter will do. Furthermore, 
the literature on the impact of ability grouping on student behaviour is limited; this is an 
additional gap which this chapter would like to fill.  From the evidence, it seems that 
setting may be detrimental to the attainment of low ability students, particularly due to 
peer effects and possibly alternative factors such as possible lowered self-esteem. 
However, there is very little evidence or research on the impact of class setting upon 
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behaviour thus there are few studies to which the results of this chapter may directly 
relate.  
3.4 DATA 
 
The Millennium Cohort Study (MCS) data is adopted within this chapter; the MCS is a 
national longitudinal birth cohort study which initially followed 19,000 children born in 
the UK between September 2000 and January 2002. To date, the MCS comprises of five 
waves, firstly when the children were aged 9 months in 2001/2 followed by a second 
wave in 2003 when children reached 3 years. The study provides data on the children 
biennially with the most recent wave corresponding to the interview years 2012/2013 
when children were aged 11 years. By the fourth and fifth waves the study achieved 
samples of 14,043 and 13,469 children respectively.  
This chapter will use data from the fourth wave, collected in 2008 when children were 
aged 7, alongside the fifth wave in order to analyse the impact of class setting upon 
behaviour. The analysis is based upon individuals from England and Wales only since the 
teacher survey, from which data will be utilised, was conducted in these countries alone.  
The MCS provides a suitable dataset for this chapter since it provides a wealth of 
information on social, economic and health aspects of the children’s lives. In addition, 
this dataset provides information on children who very recently attended primary school 
thus providing a rather current and up-to-date reflection of the policies adopted within 
schools.  
A parent interview was issued in each wave to gain information on a number of topics 
such as the family context, the child’s health, education and income, employment and 
parenting activities. Responses to the parent interview are provided by the main parent or 
carer; in around 98% 9of cases this is the natural mother. Responses are additionally 
gained from the main parent’s partner where applicable; in most cases this is the father of 
the child but may also be a different partner. From the second wave, at age 3, cognitive 
assessments and physical measurements were carried out on the child directly. From the 
fourth wave when children were aged 7, self-completion questionnaires were issued to 
the child respondents, covering topics such as family, friends, school and feelings.  
                                                          
9 97.4% in 2008 & 97.5% in 2012 
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In addition, the fourth and fifth waves of the MCS provide the responses to postal self-
completion questionnaires completed by the child’s teacher. These surveys cover 
questions about the child’s abilities, behaviour, profile, parents, groupings, the 
characteristics of teacher and class and the move to secondary school. The teacher survey 
additionally provides information on the class set of the child through the inclusion of 
separate questions asking whether the child is set for mathematics, English / literature and 
science. The level of the set is also provided by the teacher who indicates whether the 
child is in the highest, middle or lowest set for each of these subjects. This chapter will 
focus specifically on class set in mathematics since this is the subject for which ability 
setting is more prominent amongst the MCS respondents and in primary schools more 
generally around the UK (Hallam et al., 2003); this is illustrated in Table 3.1 which shows 
that within the MCS, the proportion of children set for maths is much higher than in 
English in both years observed. It should also be noted that within the sample adopted, 
children are taught maths for an average of 5 hours a week when aged 7 and 5.3 hours per 
week when aged 11; this therefore accounts for approximately one day of teaching time 
per week. Children are therefore taught within maths sets for a considerable proportion 
of their school week10.  
Within the teacher and parent questionnaires, a definition of class setting is provided11 
thus reducing the potential problems in varying definitions of class setting across schools 
and teachers. The definition of streaming is additionally provided12, again potentially 
reducing the issue of setting being reported when a different system of ability grouping 
is in place.  
Also of particular interest to this chapter is the Strengths and Difficulties Questionnaire 
(SDQ) which is used to assess behavioural and emotional problems in children within the 
MCS. The SDQ is a behavioural screening questionnaire used broadly by psychologists, 
clinicians, educationalists and researchers13. The questionnaire is suitable for children 
aged between 3 and 16 years and may be completed by parents or teachers (SDQ info, 
                                                          
10 The impact of setting in English was also considered and investigated but the results provided few 
interesting results, possibly due to the lesser time spent in English sets, relative to maths, and the smaller 
sample of pupils set for English. 
11 “Some schools group children from different classes by ability for certain subjects only and they may 
be taught in different ability groups for different subjects. We refer to this as setting.” NatCen (2008) 
12 “Some schools group children in the same year by general ability and they are taught in these groups 
for most or all lessons. We refer to this as streaming.”…“Other schools do not group children by ability 
between classes. Sometimes this may be because there are not multiple classes in the year”  NatCen 
(2008) 
13 SDQ info (2016) reports that over 3,900 SDQ publications exist from across developmental, genetic, 
social, clinical and educational studies.   
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2014a). Within the MCS, teachers and parents alike were independently asked 25 
questions relating to aspects of the child’s behaviour (Goodman, 1997); these questions 
are given in Table 3.2. The responses to the 25 questions provide information on 25 
attributes and the extent of these possible problems. The coding of the responses allows 
for the respondent to indicate whether the child shows signs of each behavioural or 
emotional issue by providing an answer from the options: ‘not true’, ‘somewhat true’ or 
‘certainly true’. Each SDQ attribute is recoded so that when it is reported ‘certainly true’ 
that the child exhibits negative attributes or behaviours, a higher value (equal to two) is 
given than when it is reported ‘somewhat true’ that the child exhibits a behaviour (score 
equal to one). A value of zero is given when the child does not exhibit a problem. Thus 
higher scores signal a greater problem. Attributes deemed positive are alternatively 
recoded so that children who do not exhibit a positive behaviour are given a higher score 
(equal to two) rather than a score of zero as with the negative attributes. Positive attributes 
that are ‘somewhat’ exhibited are given a lower score (equal to one) whilst those children 
who do are reported to ‘certainly’ indicate a positive attribute are coded zero since this 
does not signal a problem. 
The SDQ responses provide information on five behavioural problem categories: 
emotional problems, conduct problems, hyperactivity/ inattention problems, peer 
relationship problems and prosocial behaviour (Gallop et al., 2013), with five questions 
for each category. Observing the responses to the five questions within each scale 
therefore indicates the extent of the problem measured overall by the scale, with a possible 
minimum score of zero and a maximum score of 10 since each individual question may 
have a value equal to a maximum of two. Whilst the SDQ may be analysed through the 
five individual categories, the SDQ problems may also be measured by a total difficulties 
score which sums the problems within the first four categories (emotional, conduct, 
hyperactivity and peer problems). The total difficulties score may therefore equal a 
maximum of 40 and provides an overall indication of the behavioural problems of 
children from all possible aspects. The total difficulties score is treated as a continuous 
variable (Coren et al. 2010). 
Alternatively, the behaviour reported by the SDQ may be defined as internalising or 
externalising behaviour; emotional and peer problems may be summed to gain a measure 
of internalising behaviour whilst the problems within the categories of conduct and 
hyperactivity problems may be summed in order to gain a measure of externalizing 
behaviour. Each of these measures therefore has a minimum value of 0 and a maximum 
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of 20; as with the total difficulties score, these outcome measures are treated as 
continuous. These measures provide two dimensions of how problems may be projected 
by an individual; often, externalising behaviours are targeted towards others or are an 
outward expression or manifestation. Internalising behaviour, on the other hand, 
describes more inward behaviours and expressions. Research has suggested that girls are 
more likely to exhibit internalising behaviours whilst boys are more likely to display 
externalising behaviours (McNeish and Scott, 2014; Leadbeateret al. 1999). 
The measure of interest throughout this chapter will be the total difficulties score provided 
by both the teacher and the main parent (usually the mother); in an attempt to identify the 
source of the behavioural problems, the chapter will also explore internalising and 
externalising behaviours as outcome behavioural measures. In observing the dimensions 
of behavioural problems, the chapter may also be able to shed light on the differences in 
behaviour between girls and boys as a result of setting, in terms of the types of behavioural 
problems that they exhibit. All outcome measures will be observed for both teacher and 
parent responses to allow for comparison between the behaviour in the home and school 
environments. Observing both responses may also allow for any spillover effects of 
setting to be identified outside of the child’s classroom or school environment. In total, 
there will therefore be six outcome measures explored throughout this chapter. 
The fourth and fifth waves are specifically used within this chapter as these are the only 
two waves of the MCS which each provide information on the class set of the child. In 
addition, these two waves provide the SDQ responses from both the parent and the teacher 
allowing for the home and school behaviour to be analysed and compared. With all 
variables of interest provided within the two waves, the data suitably allows for the FE 
methodology to be employed.  
When analysing the impact of the set level, only wave 5 is utilised since children are in 
the final years of primary schooling in which setting is more prevalent in UK primary 
schools (Hallam et al. 2003).This is indicated in the MCS data as presented in Table 3.1 
where the prevalence of setting is much greater when pupils are aged 11 relative to when 
aged 7; wave 5 therefore provides a greater sample of set children. Observing set children 
only when aged 11 reduces the possibility that the policy of setting adopted by a school 
reflects other observable or unobservable characteristics which may then lead to biased 
estimates; instead schools that do set children are likely to do so in accordance with the 
general school policy trend of setting in later school years in the UK. 
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In wave five, only the teachers of respondents living in England and Wales were surveyed 
(Gallop et al. 2013). Since the methodology requires data from the teacher questionnaires 
from both waves 4 and 5, the chapter will be based on the analysis of individuals from 
England and Wales alone. Dropping respondents from Scotland and Ireland from the 
panel data formed of waves 4 and 5, leads to a reduction in sample size by 4,514 
observations, from 18,682 to 14,476. This initial sample in both waves is based on all 
children who remain within the same school; the 2,539 children who do not remain in the 
same school as the previous wave are firstly dropped before the analysis, providing the 
initial sample sizes for each of the samples given in Table 3.3. Children are only observed 
if they remain within the same school since a school move is highly likely to involve a 
number of differences in school policies aside from setting, whilst moving school is also 
likely to influence upon aspects of the child’s behaviour.  
Individuals are additionally dropped from the sample when only one of either the teacher 
or parent reports the behavioural difficulties of the child; these individuals are dropped in 
order to maintain consistency in the sample and to achieve an accurate comparison of the 
teacher and parent results by observing the same individuals throughout.  
Individuals are also dropped from the sample when the reported proportion of English as 
additional Language (EAL) children within the class is inaccurate; for some children 
within the sample the number of children in the class with EAL is reported to be greater 
than the actual class size. Though this does not apply to an excessive number of 
individuals (only 241), these are removed from the sample since this variable is used to 
instrument set placement within the analysis; accuracy is therefore important. The final 
sample size is provided in Table 3.3. 
3.4.1 Weighting  
 
Sampling weights are available and are applied due to the sampling design of the MCS. 
The sampling process of the MCS involved oversampling within smaller countries: 
Northern Ireland, Scotland and Wales. In addition oversampling was also carried out in 
areas of high child poverty and, within England, in areas with high populations of ethnic 
minorities. This method of oversampling allows for a suitable sample size to be obtained 
for those sub-samples that may otherwise fail to achieve a good response rate and 
therefore be underrepresented within the sample. Weighting adjustment is applied since 
a skew is likely to be introduced by the oversampling thus controlling for the sample 
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weights provided in the MCS restores the original proportions of responses by sub-groups 
and populations within the sample. The weights applied throughout the analysis take 
account of the differential sampling alongside attrition and non-response (Centre for 
Longitudinal Studies, 2011). The UK country specific weight is used for wave 5 since the 
teacher questionnaire, and hence class set variable and SDQ scores, are only available for 
individual respondents within England and Wales when respondents are aged 11. The 
sample used within this chapter therefore is restricted to families and individuals who 
participated in the fifth wave of the MCS. 
3.5 METHODOLOGY 
 
This chapter is concerned with answering two main questions: Does setting influence 
behaviour and does the level of the maths set influence behaviour? To answer each of 
these questions two separate methodologies are adopted with alternative approaches 
being taken. In evaluating the impact of setting upon behaviour an Ordinary Least Squares 
(OLS) methodology is initially adopted with a fixed effects (FE) estimation approach 
later being employed to assist in overcoming the problem of unobserved heterogeneity. 
Waves 4 and 5 are utilised from the MCS when children are aged 7 and 11 respectively. 
To address if placement in the lowest maths set influences behaviour an alternative 
strategy is employed; alongside an initial OLS estimation approach, an instrumental 
variables (IV) technique is utilised in order to overcome a possible endogeneity issue; for 
this part of the chapter, children are analysed at age 11 only, as explained in the previous 
data section. 
Despite the variation in methodologies throughout the chapter which could be separated 
into two parts, there are many similarities in the approaches taken in order to maintain 
consistency and to develop the analysis from the first question to the next. One way in 
which this is achieved is by maintaining the same outcomes measures of interest 
throughout the chapter; in both sections, the impact of setting is examined when observing 
behaviour measures by the total difficulties score alongside internalising and 
externalising behaviour scores. Relatedly, the outcomes measured by both the teacher and 
parent will be observed throughout; this approach allows for comparison in behaviour at 
home and at school which may possibly vary (Mitchell and Shepard, 2011; Lewis et al 
2014). Furthermore, the analysis in both sections will firstly be undertaken when 
observing a pooled sample of individuals before splitting the sample by gender; evidence 
suggests that girls are more likely to exhibit internalising behaviours whilst boys are more 
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likely to exhibit externalising behaviours (McNeish and Scott, 2014; Leadbeater et al. 
1999). This chapter seeks to identify whether setting has a differential effect on males and 
females overall but also looks at the impact of setting upon the types of behaviour 
exhibited according to gender.  
3.5.1 Does setting influence behaviour? 
 
The chapter will firstly examine the impact of class setting in mathematics upon the 
behaviour of primary school children, as assessed by the SDQ measures. With data being 
available on the setting of respondents and SDQ scores in the most recent fourth and fifth 
waves, the impact of setting may be identified when children are aged 7 and 11. 
When attempting to identify whether being set influences behaviour, an OLS approach 
will initially be taken in addition to a FE methodology. The OLS approach involves 
estimating the impact of setting when controlling for a number of school, individual and 
family characteristics. There is potentially a methodological issue in adopting this 
simplistic OLS model; since the outcome of interest is a measure of behaviour, it is likely 
that there are unobserved characteristics which are related to or determine an individual’s 
behaviour, these may be intrinsic characteristics or personality traits that are likely to vary 
between each individual. Unobserved individual effects may therefore be correlated with 
the regressors. It is possible that different individuals’ behaviour responds to setting in a 
different manner. Since these unobserved characteristics cannot be controlled for, the 
issue of omitted variable bias arises in adopting OLS due to unobserved heterogeneity; 
OLS estimates are therefore biased and inconsistent. 
FE estimation provides a resolution to this problem. The fourth and fifth waves of the 
MCS both provide information on the setting of the child and other characteristics of 
interest, enabling the use of a FE methodology. The FE approach allows for the impact 
of a change in setting upon behaviour to be observed when controlling for school-level, 
individual and family characteristics; control variables are presented in Table 3.4, though 
the choice of controls will be discussed later within the methodology section 5.3 
 
Consider the model where there are two years of data; t=1 and t=2. 
(Eq. 3.1) 
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𝑌𝑖𝑡 = 𝛽1𝑋𝑖𝑡 + 𝑎𝑖 +  𝜀𝑖𝑡 , t = 1,2,T  
The term 𝑎𝑖 captures the unobserved time invariant factors that affect the outcome of 
interest 𝑌𝑖𝑡 . 𝜀𝑖𝑡 indicates the error term. The subscript i indicates variation over 
individuals whilst the subscript t indicates variation over time.  Averaging this equation 
over time for each individual i gives: 
(Eq. 3.2) 
?̅?𝑖 = 𝛽1𝑋?̅? + 𝑎𝑖 +  𝜀?̅?  
Y̅i gives the average outcome for each individual i. Subtracting the second equation from 
the first, i.e. subtracting the averages from the original equation gives: 
(Eq. 3.3) 
𝑌𝑖𝑡 − ?̅?𝑖 = 𝛽1(𝑋𝑖𝑡 − 𝑋?̅?) +  𝜀𝑖𝑡 − 𝜀?̅? , t = 1, 2, T  
This is equivalent to: 
(Eq. 3.4) 
?̈?𝑖𝑡 = 𝛽1𝑋𝑖𝑡̈ +  𝜀𝑖𝑡̈ , t = 1,2, T 
?̈?𝑖𝑡, 𝑋𝑖𝑡̈ and 𝜀𝑖𝑡̈ ,  are the time demeaned data on Y, X and 𝜀 respectively. The FE model 
may be extended to include more explanatory variables and additional time periods. In 
all time periods 𝜀𝑖𝑡 is uncorrelated with explanatory variables thus the FE estimator 
remains unbiased.  
FE modelling is utilised in order to overcome the issues associated with OLS. Unlike 
OLS, FE models essentially estimate an intercept dummy for each individual by OLS in 
order to model individual effects, such as the intrinsic characteristics or personality traits. 
The intercept therefore captures all differences among individuals. Since the FE model is 
concerned with estimating the effect of a change over time within each individual, time 
invariant explanatory variables are excluded from the model, thus characteristics such as 
race or gender are unobserved (Hill et al. 2008).   
Applying the fixed effect estimation to the model adopted within this chapter: 
(Eq. 3.5) 
𝑌𝑖𝑡 = 𝛽0 + 𝛽1𝑋𝑖𝑡
 + 𝛽2𝑆𝑒𝑡𝑖𝑡 + 𝑎𝑖 +  𝜀𝑖𝑡   
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𝑌𝑖𝑡  denotes individual 𝑖’s SDQ score at wave t, measured by either the total difficulties 
score, the internalising behaviour score or the externalising behaviour score. 𝛽0 denotes 
the intercept. 𝑠𝑒𝑡𝑖 is a dummy equalling one when the individual is set and zero otherwise. 
𝑋𝑖𝑡
  denotes a vector of school, teacher, individual and family characteristics of individual 
𝑖 at time 𝑡. 𝑎𝑖 is a set of fixed parameters representing all stable individual characteristics 
of individuals. Finally, 𝜀𝑖𝑡  indicates an individual and time specific error term.   
It may be seen in Table 3.1 that there is a variation in the number of children set for Maths 
between the fourth and fifth waves of the MCS; thus between the ages of 7 and 11 there 
is an increase in the prevalence of setting among the respondents, since setting is likely 
to be implemented in older year groups in primary school (Hallam et al., 2003). It is also 
evident that variation also occurs in the behaviour of respondents over time given the 
SDQ measures as will later be discussed. The FE approach will therefore be utilized in 
order to identify how a change in being set for mathematics between two periods, when 
children are aged 7 and 11, influences a change in behaviour amongst children at primary 
school between the same two periods, when controlling for all other determinants of 
behaviour. A number of behavioural outcomes will be observed including the total 
difficulties score and internalising and externalising behaviour scores each provided 
independently by both the teacher and parent. In addition, the analysis will estimate the 
impact of setting initially on a pooled sample before estimating the effect separately for 
girls and boys to identify whether there is a gender differential in the impact of setting.   
OLS estimates will be presented for comparative purposes throughout; the OLS controls 
are simply the same as those in the fixed effects model but in addition, the time invariant 
characteristics are controlled for in the former. 
3.5.2 Does the level of the maths set influence behaviour? 
 
This chapter is also concerned with identifying whether the level of the set that the child 
is placed into for maths, influences behaviour. Specifically, the analysis will investigate 
the impact upon behaviour of being placed in the lowest set for maths relative to similar 
non-set pupils but also relative to pupils in mid and high ability sets. The impact of setting 
upon the lowest set children specifically is analysed since the literature suggests that 
whilst the higher ability children may gain in terms of academic outcomes and self-
concepts from setting, it is the lower ability children who are disadvantaged by setting. 
For this reason, lower ability children are often the centre of the setting debate.  
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The fifth wave of the MCS is utilized within this part of the analysis since setting is more 
prevalent in the older year groups within primary schools, around when pupils are in years 
5 and 6 and thus aged around 9-11 years old. A higher proportion of children are therefore 
set in the fifth wave, when children are in the final primary years, than in the fourth wave 
as demonstrated in Table 3.1. Wave 5 data therefore provides a greater sample of set 
children.  
Initially, an OLS model is estimated, controlling for time variant and invariant 
characteristics as presented in Table 3.4. The variable of interest is the low set binary 
variable which indicates whether the child is placed in the lowest maths set. The OLS 
model may suffer from endogeneity due to reverse causality; while behaviour is possibly 
influenced by set placement, the child’s behaviour may influence the level of the set in 
which they are placed. This is since children with worse behaviour or more behavioural 
issues are more likely to be placed in lower ability sets (Dunne et al. 2007; Boaler, 1997). 
OLS will produce biased and inconsistent estimates of the impact of setting due to the 
violation of the OLS assumptions. 
In a simplified model: 
 
(Eq.3.6) 
𝑌𝑖 = 𝛽0 + 𝛽1𝐷1 + 𝛽𝑘𝑋𝑘 
 +  𝜀    
‘𝐷1’ is endogenous if: 
(Eq. 3.7)  
𝐸[𝐶𝑜𝑣(𝐷1, 𝜀 |𝑋)] = 0 
 
In order to overcome this issue of endogeneity, an instrumental variables approach may 
be taken. There are two major assumptions of this approach; an instrument (z) should be 
correlated with the endogenous variable (𝐷1) but should be unrelated to the outcome 
variable:  
(Eq. 3.8) 
1.z should be uncorrelated with 𝜀:   𝐶𝑜𝑣(𝑧, 𝜀 ) = 0 
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(Eq.3.9) 
2. z should be correlated with D: 𝐶𝑜𝑣(𝑧, 𝐷1 ) ≠ 0  
Thus, the instrument z should affect the endogenous variable D but not the outcome 
variable Y directly once controlling for all 𝑋𝑘  ; the outcome should only be affected by 
the instrument through the effect of the endogenous variable. It should be noted that the 
first assumption above is not testable unlike the second; economic theory is relied upon 
in order to establish the first assumption whilst the second may be tested by regressing D 
on z. 
In an ideal situation, the impact of setting may be observed when an exogenous shock 
influences the set placement of primary school children; though this is not currently 
possible, by using instruments that exogenously change the likelihood of lowest set 
placement, this effect can be somewhat imitated. Applying the assumptions of the 
instrumental variable to this chapter, an instrument must be selected that is correlated 
with being placed in a low maths set at age 11 but should not be related with child 
behaviour as measured by the SDQ at the same age. The instruments adopted within this 
study are: the proportion of children who have English as an additional language (EAL) 
in the class, and the number of maths sets in the school year of the child.  
The initial instrument, the proportion of children with EAL is calculated using the number 
of children in the class with EAL and the class size variable. Whilst setting for maths is a 
year group practise, the number of children with EAL in the general teaching classroom 
within a given year group should be considered fairly random, or of a similar size to the 
number of EAL children within a different class in the same year group. This is a suitable 
instrument since children with an alternative native language are understandably more 
likely to struggle within the classroom when being taught in English; Sammons et al. 
(2007) identified that EAL is associated with more cognitive development problems for 
primary aged children. Additionally, it has been noted that children with EAL are more 
likely to be overrepresented within lower sets whilst many primary schools adopted the 
practise of firstly placing EAL children in lower sets before language is improved (Dunne 
et al., 2007). A higher proportion of EAL children within the general class is therefore 
likely to influence the probability of the set placement of other children within the year 
group. It is likely that a higher proportion of EAL children increases the likelihood that a 
non-EAL child in the class is placed in a mid or high ability maths set. The proportion of 
EAL students within the respondent’s class is unlikely to influence the behaviour of a 
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pupil; the behaviour of pupils should not be affected by the proportion of children in the 
class whose native language is not English. Evidence suggests that EAL pupils do exhibit 
behavioural problems at age 3 and 5 though such problems are no longer apparent at age 
10 (Sammons et al., 2007). It may therefore be suggested that since the behaviour of the 
EAL children specifically is not influenced by EAL status at age 10, the behaviour of 
peers should not be affected. 
The second instrument, the number of maths sets within the respondent’s school year, is 
also likely to be correlated with the likelihood of the pupil being placed within the lowest 
set; a higher number of sets within the school year makes placement within the lowest set 
for maths more unlikely since there are more alternative sets in which the child may be 
placed. The number of sets that the school allocates to each school year for maths is 
unlikely to influence the behaviour of the child. The number of sets may be related to 
school size which in turn is likely to be related with class size which evidence suggests 
may influence some child outcomes; however, class size is controlled for within the 
model. It seems reasonable to assume that the size of the school outside of the classroom 
has little influence on the SDQ scores of children, especially when considering the lack 
of evidence of school size effects.   
The procedure for selecting an instrument is not straightforward since in small samples 
estimation by IV may produce biased estimates; there is the additional problem of weak 
instruments even when benefitting from a large sample. Furthermore, within this chapter, 
a number of outcome measures are adopted due to different dimensions of behaviour 
being observed. Moreover, three samples of data are employed when the pooled sample 
is split according to gender. These factors make the selection of an instrument slightly 
more complicated.    
A rigorous instrument testing procedure was therefore undertaken to ensure the validity, 
relevance and strength of the instruments; the results of which are presented in Table 3.5. 
One initial step was to test the assumption that the instruments are correlated with the 
endogenous variable; this is known as the test of relevance. From the table it may be seen 
that in all models and samples the instruments are jointly significant. The instruments 
were additionally tested for individual significance; with the p-values of the proportion 
of EAL variable and the number of maths sets being equal to 0.01 and 0.00 respectively, 
both instruments are able to explain the placement within a low maths set. 
 107 
 
Whilst the instruments must be correlated with the endogenous variable, they must also 
be uncorrelated with the structural error term. Since two instruments are used to 
instrument one endogenous variable, thus there are more instruments than endogenous 
variables, the instruments may be tested to see whether they are uncorrelated with the 
error term. Only when an equation is overidentified can the excluded instruments be 
tested for independence from the error term. This overidentification test signals the 
validity of instruments. Since all tests are insignificant even at the 10% level the null 
hypothesis of instrument validity can be accepted thus the model seems to be correctly 
specified.  
One further test undertaken is a test for endogeneity of the variable that is instrumented; 
in this case, it was thought that placement in a low maths set or simply the set level may 
be endogenous due to set placement possibly being determined by behaviour. OLS 
estimation would be more efficient if the endogenous regressor is actually exogenous 
whilst using IV would sacrifice efficiency. The results given in column 4 within Table 
3.5 suggest that though there are instances where endogeneity is identified, in some cases, 
the null hypothesis of exogeneity is not rejected thus the set level doesn’t seem to be 
endogenous in all models and samples. However, there is no clear pattern to when the set 
level is not deemed endogenous; there are instances in most samples where the set is 
found to be endogenous; for example, in the parent reported total difficulties model for 
the sample of boys, endogeneity is not identified though for the internalising behaviours 
reported by the parent, the null hypothesis of no endogeneity (exogeneity) is rejected. 
Since internalising behaviours contribute to the overall total difficulties score it seems 
that there may be a level of endogeneity relating to certain behaviours even though the 
tests may not identify this. In each sample, at least one behavioural measure is found to 
be endogenous whilst all the behavioural measures should be highly correlated since the 
internalising and externalising behaviours sum to give the total difficulties score. It seems 
plausible and possibly a cautious approach to continue with the IV methodology in all 
cases but also adopt an OLS approach for comparison and robustness.  
A further test of validity is the F-statistic; Stock et al. (2002) suggest that an F statistic in 
the first stage regression that exceeds 10 may be deemed reliable when one endogenous 
regressor exists. From Table 3.5 column 5, it may be seen that for the pooled sample and 
for the sample of girls alone, the F-statistic is continuously over 10 for each of the 
outcome measures. For these samples, the instruments are seen as reliable and valid. 
However, for the boys sample the F-statistic narrowly fails to meet this criteria in two of 
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the parent reported behaviour models where the F-statistic equals 9.9. It should be noted 
that the F-statistic to test for joint significance of the coefficients on additional 
instruments is always found to be significant thus the instruments have significant 
explanatory power for ‘low set’ once controlling for other exogenous variables. It may be 
argued that although the instruments perform well for the pooled and girls sample, the 
instruments are slightly weaker for the boys sample. This will be considered when 
evaluating the results. 
The final statistic to note from within Table 3.5 is the partial 𝑅2 which indicates the 
correlation between the instruments and the endogenous variable having partialled out 
the impact of other covariates. For the pooled and girls sample the partial 𝑅2 is 
consistently above the boys sample. Again, this may suggest that the instruments are 
weaker for the boys sample.  
One additional check that is made is to test that the instruments are unrelated to the 
behavioural outcome measures since the instrument should only influence the outcome 
measure through the endogenous variable that it is instrumenting; it should not have a 
direct effect on the outcome. In all cases, these unpresented results indicate that each 
instrument insignificantly influences behaviour.  
To summarise, the instruments seem to perform well under the testing procedure and 
indicate validity, relevance and in most cases do not show any signs of the weak 
instrument problem. For the boys sample, the instruments do appear to be weaker than in 
the pooled and girls sample so this will be taken into account when interpreting the 
findings of the analysis. The instruments do not seem to indicate complete weakness for 
the boys sample so it is still important to compare the IV results with the OLS results for 
this sample.  
The aim of this part of the chapter is to identify the impact of being placed in a low maths 
set relative to not being placed in a low maths set; this alternative therefore includes being 
set in a high or mid set but also not being set for maths. In order to achieve this, a binary 
variable was entered into the model to equal one when the child is in the lowest maths set 
and zero otherwise. This simply indicates the impact of being in the lowest set; however, 
there is likely to be an additional impact of actually being set rather than not being set for 
maths. A binary variable was therefore entered into the model to equal one when the child 
is set and zero otherwise. The combination of these two binaries therefore allow for the 
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effect of lowest set placement to be estimated in relation to other sets and not being set. 
Consider the simplified model: 
(Eq. 3.10) 
𝑆𝐷𝑄 = 𝛽0 + 𝛽1𝑆𝐸𝑇 + 𝛽2𝐿𝑂𝑊𝑆𝐸𝑇  
 + 𝛽𝐾𝑋𝐾 + 𝜀   
Where SET indicated whether the individual is set or not, LOWSET indicates whether 
the individual is in the lowest maths set and 𝑋𝐾 simply indicates a vector of 
characteristics. The coefficient on SET will indicate the impact of being set for maths 
though this will specifically relate to being set in the mid or high level set, relative to not 
being set. The addition of the SET and LOWSET coefficients will be referred to as 
‘lowest set’ and will indicate the impact of being set but additionally being placed within 
the lowest set for maths, relative to not being set. Thus the combination of the two 
coefficients acts like an interaction term though modelling in this manner allows the 
‘pure’ effect of being placed in the lowest maths set to be observed, over and above the 
effect of being setted. The standard errors for the addition of the two coefficients are 
correspondingly estimated.  
3.5.3 Variable descriptions and characteristic controls 
 
The vector of characteristics (𝑋𝑖𝑡
 ) contains a number of school, individual, teacher and 
family controls which have been included due to the likely relationship with child 
behaviour, based on the child behaviour literature. The controls within the models are 
constant throughout this chapter though due to the nature of the FE model, time invariant 
controls drop out. Thus, the IV and FE models will maintain the same time variant 
characteristics. Whereas the FE analysis will focus on two waves of data, wave 4 and 5 
of the MCS, the IV analysis will be based on the fifth wave only when children are aged 
11 and setting in Maths is much more prevalent among this age group. The controls 
discussed will therefore reflect age 7 and 11 characteristics independently for the FE 
models whilst the same controls will measure age 11 time variant characteristics for the 
IV model, with the time invariant characteristics being measured at various points in time 
as will be discussed. A brief description of all controls is provided within Table 3.4 for 
reference.  
Special educational needs (SEN) are controlled for in the models since learning 
difficulties and needs may be directly reflected in a child’s behaviour. Additionally, SEN 
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children may have specific educational needs or difficulties that necessitate additional 
learning resources or assistance. These additional resources may change their learning 
experience; Blatchford et al. (2009) identify a relationship between the support a child 
receives and their achievement, this support may additionally influence upon the child’s 
behaviour. Furthermore, the behaviour of parents may vary when their child has SEN, for 
example through assisting more with homework or making adjustments to the child’s 
lifestyle; Peters et al. (2007) identifies that the parents of a child with SEN were all more 
probable to feel very involved in their child’s education. 
Teacher years and teacher tenure control for teacher experience which may influence the 
ability or experience in controlling behaviour or working with children with behavioural 
issues; evidence suggests that teachers with many years of experience have significantly 
less control over student behaviour (Ritter and Hancock, 2007). Tenure is likely to be 
correlated with experience though it may additionally reflect the teacher’s knowledge, 
comfort and familiarisation with school specific policy, both in a general sense and 
relating to behaviour. The class size and mixed year group variables control for the 
number of peers alongside the presence of older, more mature peers. Whilst evidence 
suggests that in smaller classes children are more engaged in learning and exhibit less 
disruptive behaviour (Finn et al., 2003), a significant influence of mixed year group 
classes has been identified upon prosocial and aggressive forms of behaviour (McClellan 
and Kinsey, 1999). These variables may also pick up the effect of other school 
characteristics related to school size.  
Out-of-school activities have been found to be related to SDQ behaviour in a paper by 
Chanfreau (2015) when similarly using MCS data; breakfast club and after school clubs 
were found to have opposing impacts upon child behaviour, with after school clubs 
having a positive impact upon the total difficulties score. Breakfast club and after school 
club attendance are therefore independently controlled for.  
The remaining parental response controls have been entered into the model in accordance 
with the behavioural literature; income for example is likely to pick up a number of effects 
including deprivation whilst low income has been identified as a risk factor in influencing 
child antisocial behaviour (Scott et al. 2010). In relation to this, attendance at parents 
evening alongside parent interest, as measured by the teacher, attempt to control for 
factors associated with parenting style which Scott et al. (2010) also find is associated 
with child behaviours. 
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Maths ability enters the analysis as a time invariant control indicating the score achieved 
within the maths assessment in wave 4 of the MCS when children are aged 7. Maths 
ability controls for underlying, intrinsic mathematical ability which is assumed to be 
constant over time. The MCS progress in maths14 total raw score is used to control for 
maths ability since it provides an exogenous measurement of maths ability. The MCS 
score is used instead of the KS1 SATS score since the results from national examinations 
are known by teachers and are therefore likely to be used when determining the child’s 
set. Additionally, the KS1 scores may reflect the influence of school, testing and peers, 
possibly including the impact of being set, due to the preparation for the SATS being in 
school.  
The maths ability control enters the OLS model to analyse the impact of being set but as 
underlying, intrinsic maths ability is assumed constant and time invariant, it does not enter 
the FE analysis. When attempting to answer whether the level of the maths set influences 
SDQ scores, the chapter takes OLS and IV approaches both including and excluding the 
maths ability score. In including ability in the model, differences in behaviour between 
set and not set cannot be due to ability; this would mean separating out the effect of setting 
from the effect of ability so that the impact of set is not reflecting the ability level. This 
may reduce the potential for a confounding variable or omitted variable bias to arise. 
However, the placement within a set by is likely to be determined by ability whilst ability 
is also likely to play a part within the level of the set impacting upon behaviour. Analysis 
is therefore undertaken both including and excluding the ability control.   
The remaining time invariant controls are entered into the analysis to reflect the 
determinants of child behaviour in accordance with the relevant literature. These controls 
are measured in different years; white, date of birth, birth order and birth weight for 
example are taken from the first wave of the MCS when children were 9 months old. It is 
important to control for factors such as ethnicity since evidence suggests that the teacher 
reported incidence of abnormal and borderline behavioural problems amongst children 
                                                          
14 The MCS progress in maths score provides a measurement of mathematical ability which indicates 
progress in relation to the National Curriculum in the UK.  The test undertaken by the MCS respondents is 
a reduced version of the National Foundation for Educational Research standard Progress in Maths (PiM) 
test. The test is undertaken at age 7 in the fourth wave of the MCS and involves a series of ‘paper and 
pencil’ calculation exercises covering a number of mathematical topics (Connelly, 2013). The total raw 
score is used within this study as a control for ability, this simply represents the number of correct answers 
given on the test.  
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varies by ethnicity (Popli & Tsuchiya, 2014). Similarly, the season of birth is identified 
as being a determinant of behaviour, whilst it is argued that younger children may exhibit 
behavioural immaturity which may result in lower set placement due to perceived lower 
ability by teachers (Campbell, 2013). Birth order and birth weight are additionally 
controlled for; whilst evidence suggests that birth weight is correlated with the 
susceptibility to issues such as anxiety, depression and aggressive outbursts amongst 
school children (Bohnert & Breslau, 2008), the existing literature also identifies a 
significant influence of birth order upon child behaviour and the behavioural roles 
adopted (Sulloway, 1996).  
Parental education is controlled for by tracking the highest qualification obtained from 
wave one to wave five to identify whether a parent has a degree; very few individuals 
obtained a degree between the observed years, thus parental education will drop out of 
the FE model, since being time invariant.  
Attendance at a religious service is controlled for by observing whether the child attends 
a service less than once a year; this is likely to reflect a family’s involvement in religion. 
This information is only available in wave 5 but is assumed to be fairly constant over time 
since a level of interest, commitment or underlying belief to a religion is likely to remain 
while the frequency of attendance may vary. Attendance is more likely to be determined 
by parents in the household who may be likely to pass on beliefs or values to children 
which may influence behaviour. In addition, a sense of identity or belonging may be 
gained from being part of a religion; this may influence the child’s values, outlooks and 
attitudes, in turn potentially influencing behaviours measured within the SDQ, as 
identified by Petts (2009). It could be assumed that such effects do not disintegrate with 
service attendance.  
3.6 RESULTS 
3.6.1 Descriptive statistics 
 
Table 3.6 provides descriptive statistics relevant to the initial analysis within this chapter 
where the impact of being set in Maths upon behaviour is investigated and a FE 
methodology is employed. Variation in setting and the covariates over the observed time 
period is central to the FE model; table 3.6 indicates that between the ages of 7 and 11, 
respondents are likely to experience a change in setting, while there is considerable 
variation in many of the characteristic controls. This variation over time is indicated by 
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the within standard deviation and is substantial for characteristics such as parent evening 
attendance, indicating that attendance changes for individuals over time. This is also true 
of other continuous measures, for example teacher years and class size; thus, children are 
likely to experience different levels of teacher experience and class sizes over time. Table 
3.6 also provides other information of interest, such as the mean of the individual 
covariates, relevant for the FE analysis.   
Similarly, Table 3.7 presents the summary statistics for the outcome variables: the total 
difficulties score, the internalising behaviour score and the externalising behaviours 
score, provided by both the teacher and the parent. Individuals experience a greater 
variation in the total difficulties score between age 7 and 11; this is not surprising since 
the internalising and externalising scores reflect a smaller number of components within 
the total difficulties score, as described in Table 3.2. The total difficulties score variation 
thus indicates the variation in both internalising and externalising behaviour over time. 
The statistics suggest that over the two periods observed, the teacher reported total 
difficulties score is likely to change to the greatest extent, relative to parent reported 
scores, possibly since the child’s teacher may change over time, their parents do not. In 
addition, internalising behaviours seem to vary to a greater extent within individuals than 
externalising behaviours.  
In relation to the variation in characteristics over time, Table 3.8 provides the statistics 
on individuals’ experience of setting between waves 4 and 5. A large proportion of 
individuals within the sample experienced no setting for maths when aged 7, but were set 
when aged 11. This is the most common experience of setting in maths within the sample, 
followed by not being set for maths at all over the observed time frame. Data is therefore 
provided on 2,091 individuals who experience a change in setting over the time period of 
interest. 
Figures 3.1 and 3.2 provide a visual representation of the distribution of the SDQ scores 
for both the teacher and parent responses in 2008 and 2012. It is clear that in all cases, the 
distribution of the total difficulties score is skewed to the left, thus higher scores 
approaching the maximum of 40 are less common; very few individuals are reported to 
have scores greater than thirty in each case whilst individuals are commonly reported to 
exhibit a score between zero and ten. One interesting feature is that the mean difficulties 
score reported by both the teacher and the parent increases over time i.e. the mean 
difficulties is higher when respondents are aged 11 (in 2012) relative to when aged 7 (in 
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2008); the mean teacher reported total difficulties score increases from 5.9 to 6.8 whilst 
the mean parent reported total difficulties score increases from 7 to 7.3 between 2008 and 
2012. In addition, teachers seem less likely to report no behavioural problems when 
children are aged 11 (in 2012). Additionally of interest is the difference in the distribution 
and mean of teacher and parent reported scores; the mean score reported by the parent is 
higher than that reported by the teacher. This may possibly be due to parents being more 
likely or able to recognise problems within their own child whilst parents may also spend 
more time with the child than the teacher. Over the two periods, the increase in the mean 
behavioural problems reported by the teacher is much larger than the change in the mean 
of parent reported problems. 
Figure 3.1 Total difficulties by year – Teacher reported 
 
Figure 3.2 Total difficulties- Parent reported 
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Table 3.9 provides the percentage and frequency of individuals within each set level for 
maths alongside those who are not set for maths; this is relevant for the analysis of the 
impact of being placed in the lowest maths set. Though there are fewer boys reported to 
be placed within the lowest maths set, there is not a large difference in the proportion of 
girls and boys placed within each set level. The table also indicates that over 39% of 
respondents are not set which is a larger proportion than expected given figures from 
Table 3.8; this is due to missing data for some individuals at age 7, who were not set at 
age 11. This is another reason for using 2012 data alone for the analysis of the level of 
set placement.  
Descriptive statistics for the 2012 (age 11) specific covariates may be found in Table 3.10 
and are relevant to the second part of the chapter. These descriptive statistics of the full 
sample in Table 3.10 may be compared to when the sample is restricted to the lowest set 
individuals, provided in Table 3.11, to highlight differences between all individuals and 
low set individuals. Some notable differences between the statistics include ability, which 
would be expected since ability is a large factor contributing to the setting of children in 
maths. Additionally, the mean values of SEN indicate that there is a higher proportion of 
SEN children within the lowest maths set sample, relative to the sample overall. There is 
also a notable difference in the parental degree variable as there is a lower incidence of 
degree educated parents within the lowest set sample. Parental education may be 
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associated with a number of factors which potentially influence set placement through 
influencing the child’s educational attainment; for example, help with school work, 
household resources and parental interest may vary between children with educated and 
uneducated parents. The tables also indicate that lowest set children are less likely to be 
the first born, white and born in the autumn or winter, all as expected. On average, the 
lowest set are also less likely to have married parents and live in a working household 
than the sample as a whole; parents are also less likely to be deemed ‘interested’ in the 
child’s education as reported by the teacher.  
Similarly allowing for comparison between the full sample and the lowest set sample, 
Table 3.12 provides the descriptive statistics for the outcome measures of interest: the 
total difficulties score alongside the internalising and externalising behaviour scores15. It 
is clear that those in the lowest maths sets exhibit worse behavioural problems than 
children in other sets or who are not set. This is true for boys and girls alike. It could be 
argued that this also presents evidence that individuals who exhibit worse behaviour are 
placed in lower sets though the raw statistics do not present a causal relationship. These 
data may highlight the issue surrounding the possible endogeneity problem in estimating 
the impact of set placement, which is addressed within this chapter. The table also shows 
that girls seem to exhibit fewer behavioural problems than boys, yet they are just as likely 
to be placed within the lowest maths set. Additionally, the mean number of parent 
reported problems is consistently higher than the mean number of problems reported by 
teachers for the pooled sample and the girls sample, as also indicated in Figures 3.1 and 
3.2 and in Table 3.7. In contrast, for boys, the teacher reported problems are greater than 
parent reported behaviours.   
3.6.2 Results: Does setting in Maths influence behaviour? 
 
Table 3.13 provides a summary of the results from the examination of whether being set 
in maths influences upon child behaviour. OLS and FE results are presented for all models 
of both parent and teacher reported behaviours. OLS results indicate a predominantly 
positive influence of setting upon behavioural problems. The results do not reveal any 
significant role of setting in maths upon teacher or parent reported total behaviour scores. 
When alternatively looking at internalising and externalising dimensions of behaviour, 
for boys, the results reveal a weakly significant positive influence of setting upon teacher 
                                                          
15 The distribution of the scores for the pooled sample may be observed in the previously discussed 
Figures 3.1 and 3. 2. 
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reported internalising behaviours whilst for the pooled and girls sample, the results 
indicate a positive and significant impact of setting in maths upon parent reported 
externalising behaviours, thus suggesting that setting may be detrimental to this 
dimension of behaviour since increasing the reported behaviour scores.  
The FE results which attempt to correct for the unobserved heterogeneity which may bias 
the OLS results indicate that there is a positive and significant influence of setting when 
observing the pooled sample; ceteris paribus, being set in maths increases the number of 
teacher reported total difficulties score by 0.32 relative to when not set for maths. This is 
a significant effect but at the 10% level only. A similar finding is identified for boys but 
the effect is of a greater magnitude; the total difficulties score of boys who are set for 
maths is 0.69 higher than boys who are not set, ceteris paribus.  
The results also identify that setting positively impacts the teacher reported internalising 
behaviour score; for boys, being set for maths increases the internalising behavioural 
score by 0.52 ceteris paribus; this is a highly significant effect indicating that setting in 
maths is detrimental to the behaviour of boys, specifically internalising behaviours which 
relate to emotional and peer related difficulties. A similar detrimental impact upon 
behaviour is identified in the pooled sample, though the result is significant at the 10% 
level only. 
Interestingly, the results suggest that the behaviour of girls is improved by setting in 
maths; the parent reported internalising behaviour score of girls who are set is 0.30 lower 
than girls who are not set, ceteris paribus. Thus for girls, emotional and other forms of 
inward directed behaviours improve when set for maths. 
Though the effects differ in sign, the results indicate that similar dimensions of behaviour 
of boys and girls are affected by setting. The existing literature often finds that boys are 
likely to exhibit externalising behaviours whilst girls are more likely to exhibit 
internalising behaviours (McNeish and Scott, 2014; Leadbeateret al. 1999); these results 
indicate that internalising behaviours are influenced by setting in maths for both boys and 
girls, though varying by who reports the behaviour. 
Since the impact of setting includes children from all sets of maths, the effects are difficult 
to disentangle and provide rationale for the secondary analysis to be undertaken within 
this chapter to analyse the impact of the level of set placement. Based on conjecture, this 
effect could be explained by the difference in confidence between girls and boys; an 
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OECD (2014) report identified that there were large differences in the attitudes towards 
maths for girls and boys; unlike boys, girls were found to suffer greater anxiety in maths, 
have lower self-confidence and lower belief in their own ability. Emotional aspects of 
behaviour for girls may improve when the class caters for their ability level thus reducing 
the chance of withdrawal or knocked confidence when the class work is inaccessible or 
difficult to understand. Equally, higher set girls may gain confidence from their set 
placement. Boys on the other hand who may not struggle initially with ‘maths anxiety’ 
may be more influenced by the actual placement; for example, it could be that the 
confidence of lower set boys is knocked by being placed in lower sets whilst the more 
difficult classes for higher sets have a similar impact on emotional aspects of behaviour 
when work is more challenging.  
The results vary between the OLS and FE models; for teacher reported behaviours in 
particular,the OLS point estimates are often smaller than the FE estimates. The OLS 
models generally suggest a positive influence of setting whereas the FE results identify 
both positive and negative impacts of setting dependent upon the sample, though results 
are predominantly insignificant.  
The full FE results which may be found in the appendix (Tables A3.1-A3.2) additionally 
provide interesting results. SEN is found to have a persistent positive and significant 
influence upon most dimensions of behaviour both in the OLS and the FE models. 
Children with SEN exhibit more behavioural difficulties than non-SEN children whilst a 
change in SEN status over time also influences behaviour; this may be due to the 
additional resources and assistance provided to a child when receiving SEN status, which 
may alter their behaviour. The findings may mirror those of Fauth et al. (2014) who 
identify with MCS data, that over time, children with SEN encounter a greater increase 
in peer, hyperactivity and emotional problems, as identified by the SDQ, relative to non-
SEN children; the behavioural trajectories of SEN children relative to non-SEN children 
are therefore likely to diverge over the primary school years. 
Additionally, parental interest is found to be a rather consistent significant determinant of 
teacher reported behaviour in a number of the FE models; children with interested parents 
exhibit fewer behavioural difficulties which could possibly be due to more interested 
parents being more likely to identify and attempt to solve problems. Relatedly, a child 
with interested parents may be less likely to initially exhibit behavioural problems such 
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as externalising behaviours which may often involve aggression or hyperactivity which 
may be an effort to gain attention. 
3.6.3 Results: Does lowest set placement influence behaviour? 
Table 3.14 provides the OLS results from the examination of the impact of lowest set 
placement upon behaviour. The coefficient on ‘low set’ indicates the impact of being in 
the lowest maths set, relative to individuals in other sets and also those who are not set. 
The coefficient on ‘set maths’ indicates the impact of being set for maths though this 
specifically relates to being set in the mid or high level set, relative to not being set. The 
addition of the coefficients on ‘set maths’ and ‘low set’ is given by ‘lowest set’ and 
indicates the impact of being set but additionally being placed within the lowest set for 
maths, relative to not being set. 
The results indicate that being placed in the lowest set for maths is detrimental to all 
dimensions of behaviour for the pooled and girls sample. For boys, the effect is not 
consistently significant, though there is strong evidence for an impact of lowest set 
placement upon the teacher total and internalising score alongside the parent reported 
externalising scores.  
The ‘set maths’ coefficient may be interpreted as the impact of being set when placed in 
alternative sets, i.e. being set in middle or high sets, relative to being taught in a mixed 
ability class (not set). Throughout the OLS results the impact of being placed in a mid or 
high set is identified as having a negative effect upon all dimensions of behaviour, though 
this effect is not consistently significant in all models. Thus, setting in maths seems to be 
beneficial for the behaviour of mid and high set children whilst for the lowest set children, 
setting in maths is damaging to behaviour. These initial OLS results therefore mirror the 
findings of a number of studies within the surrounding literature (Hallam and Parsons, 
2014; Gamoran, 2002; Suknandan and Lee, 1998; Slavin, 1988; Ireson, 1999a). 
Table 3.15 provides the subsequent IV analysis results. The pooled models indicate that 
there is an insignificant influence of being placed in the lowest set for maths upon all 
dimensions of behaviour. In the pooled sample, the behaviour of children in the lowest 
set is therefore insignificantly different from the behavioural scores of children that are 
not set and are therefore taught in mixed ability classes for maths. These results mirror 
the findings of Ireson and Hallam (2001) and Whitburn (2001) who identify little 
evidence of an effect of ability grouping upon achievement outcomes.  
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For girls, as in the pooled sample, the total behavioural score provided by both the teacher 
and parent is found to be insignificantly influenced by both setting and being placed in 
the lowest set for maths. However, when alternative dimensions of behaviour are 
investigated a beneficial impact of lowest set placement is identified; ceteris paribus, girls 
who are placed in the lowest set for maths are reported to have an internalising 
behavioural score that is 2.3 lower than girls who are not set for maths. This is a 
significant effect at the 5% level which remains significant at the 10% level when ability 
is included within the model though the magnitude of the effect falls slightly. The effect 
of being placed in a mid or high set upon behaviour is found to be insignificant, thus, 
rather than benefitting from setting, the behaviour of high and mid set girls is unaffected. 
The results provide some support for the FE results that, in some models, suggested that 
the setting was beneficial for girls’ behaviour.   
This change in internalising behaviour for girls supports a wealth of literature which 
suggests that girls are more likely to exhibit internalising behaviours (McNeish and Scott, 
2014; Leadbeateret al. 1999). These internalising behaviour problems are often explained 
to be associated with social withdrawal, attention seeking, dependency and feelings of 
worthlessness (Guttmannova et al. 2008). By reducing these behavioural issues within 
girls, setting may help students to be more engaged within the class, reducing the 
likelihood of lower ability children becoming withdrawn from the class and ‘acting up’ 
(House of Commons, 2011) when the class is beyond their understanding. By providing 
teaching that targets the ability of the class, the material may be more accessible and 
comprehensible, allowing girls to gain confidence; as explained in the FE results 
discussion, this may be particularly important for girls in maths. Furthermore, the removal 
of the highly able children from the class may reduce the pressure and stress caused by 
comparing ability amongst classmates. 
For boys, a largely insignificant impact of lowest set placement is identified though a 
weakly significant positive effect is identified upon parent reported internalising 
behaviour; relative to boys who are not set for maths, being placed in the lowest set leads 
to a 3.69 increase in the internalising behavioural score of boys, ceteris paribus. The 
magnitude of this effect increases slightly when controlling for ability. Being placed in 
middle or high sets relative to being taught in a mixed ability class reduces the number of 
behavioural problems reported by a parent by 0.9 problems, ceteris paribus. Thus, while 
the behaviour of boys is improved when placed in a high or mid set for maths, placement 
in the lowest set for maths is detrimental to behaviour, in accordance with the findings of 
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the existing literature (Hallam and Parsons, 2014; Gamoran, 2002; Suknandan and Lee, 
1998; Slavin, 1988; Ireson, 1999a), though the results provide rather weak evidence. As 
in the FE analysis, internalising behaviours are influenced by setting for boys whilst the 
literature suggests that externalising behaviours are more likely to be exhibited (McNeish 
and Scott, 2014; Leadbeateret al. 1999).  
The results therefore provide some evidence that the behaviour of boys deteriorates when 
placed in lower sets. This may be due to peer effects within low sets as behaviour is likely 
to be correlated with the level of the set (Dunne et al. 2007). Pupils may then be influenced 
by the behaviour of their peers and subsequently also adopt bad behaviour, possibly also 
at home (Carrell and Hoekstra, 2010). Another explanation may be that, the self-concepts 
and self-perceptions of children are diminished when placed in lower sets; Kutnick et al. 
(2005) found that children may be demotivated by lower level setting whilst Campbell 
(2013) argued that children may behave in correspondence with the role assigned to them. 
The effect identified is reported by the parent but not teacher, thus it is possible that self-
esteem and confidence are impacted which may be projected by behaviour at home. 
The IV results vary to a large extent with the OLS results which identified a consistently 
positive impact of lowest maths set placement on behaviour; the IV results do not provide 
such strong evidence for a significant role of set placement in determining behaviour. 
Thus, when addressing the issue of endogeneity which may bias the OLS results, the 
findings across the OLS and IV models are inconsistent. 
The full IV results16 which are given in the appendix (Tables A3.3-A3.5) also indicate 
some other interesting determinants of child behaviour. As in the FE analysis the results 
from most models indicate a large and significant role of parent interest in determining 
child behaviour; for example, the teacher reported total difficulties score of children with 
parents who are deemed interested is 3.1 lower than children with ‘uninterested parents’, 
ceteris paribus. Similarly, SEN is a consistently positive and significant determinant of 
behaviour across all models, as also identified within the FE analysis. In the pooled 
sample, having SEN increases the number of total difficulties reported by the teacher by 
4.19, ceteris paribus (Table A3.3). This is a large effect but is understandable since SEN 
may include children with difficulties that encompass behavioural issues. The analysis 
will later be undertaken when SEN children are excluded from the sample to identify 
whether the inclusion of these children in the sample is influencing these results; it is 
                                                          
16 Full results are given for all pooled models and the total difficulties score for the gender results 
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important to identify whether the behaviour of children that is not explained by specific 
difficulties is impacted by setting. 
The season of birth is additionally found to influence the behaviour of both boys and girls; 
in the pooled sample, being born in the autumn or winter leads to a 0.34-0.38 reduction 
in the total difficulties score, ceteris paribus. This is not a surprising finding given the 
existing literature; children who are born later in the year are often identified as 
performing worse and exhibiting worse behaviour due to their relative immaturity 
(Campbell, 2013). 
Attendance at breakfast club is found to insignificantly impact upon all dimensions of 
boys’ behaviour but positively impact upon the teacher reported behaviour of girls; 
attendance at breakfast club increases the number of teacher reported  behavioural 
problems by around 0.47 for girls, ceteris paribus. Though these results oppose the results 
in the existing literature which suggest that such clubs may improve social skills, social 
competence and reduce the possibility of isolation which may of course benefit the 
behaviour of the child (Barker et al.,2003), these results may agree somewhat with the 
findings from Chanfreau (2015) who similarly identifies that out of school activities such 
as attendance at after school clubs may increase the total difficulties score of children as 
reported by parents within the MCS. The study identifies that the reasons for attendance 
may alter the impact upon SDQ outcomes since children may attend for child care reasons 
rather than actually wanting to attend which may influence their behaviour. 
One other factor that influences one gender to a greater extent is class size; for girls class 
size has a weakly significant influence upon behaviour, in a limited number of models. 
For boys, class size is a stronger determinant of behaviour, influencing both teacher and 
parent total difficulty scores. An increase in the class size by one reduces the parent 
reported total difficulties score by 0.06-0.07, ceteris paribus. Thus the behaviour of boys 
is improved with a greater class size.  
Living in a working household is identified as a negative determinant of behaviour, 
predominantly in the internalising behavioural models. The pooled model results show 
that children living in a working household have a teacher reported total difficulties score 
0.7-0.8 lower than children in non-working households, ceteris paribus. It could be 
postulated that living in a household with a working parent may provide motivation to 
children to do well in school in order to similarly gain employment in the future. As 
significant effects are identified upon internalising behaviours the findings agree with the 
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results of Hope et al. (2014) who identified that children were at greater risk of socio-
emotional behavioural problems when not having an employed parent for one or more 
wave of the MCS, relative to having a continuously employed parent.  
Children of degree educated parents are consistently found to exhibit fewer behavioural 
problems; for girls, fewer parent reported difficulties are identified whilst for boys, fewer 
teacher reported behavioural issues are reported.  Parental education may be correlated 
with parenting styles which Scott et al. (2010) find is associated with child behaviours. 
Educated parents may provide more help and assistance with homework and tutoring 
which may be reflected in improved behaviour while educated parents may be more likely 
to attempt to tackle behavioural problems.  
Having a regular bedtime is found to have a beneficial impact upon the behaviour of both 
boys and girls in a large number of models. The magnitude of this effect is greater for 
boys who, when having a regular bedtime, have a parent reported total difficulties score 
between 1.1 and 1.3 lower than boys with an irregular bedtime. This identified effect of 
a regular bedtime improving behaviour corresponds with the existing literature (Kelly et 
al., 2013).  
Having married parents is a consistently significant and negative determinant of 
behavioural difficulties; in the pooled sample, the results indicate that the total difficulties 
score of children with married parents is 0.5-0.7 lower than children with a single parent, 
ceteris paribus. Platt (2014) similarly identify that this relationship between family 
structure and behaviour exists when adopting MCS data. Having a two parent household 
may reduce behavioural problems since care is shared between two parents whilst 
behavioural problems may be dealt with more easily with secondary support. 
Additionally, a family break-up may influence the behaviour of a child.  
The IV results also indicate that an increase in the number of siblings in the household 
reduces the parent reported behavioural scores of girls. This could arguably be due to 
parents and children having less time to spend together when more children require care, 
therefore, parents may be less aware of behavioural problems exhibited by their children. 
The behaviour of boys, on the other hand, is insignificantly influenced by the number of 
siblings in the household. It could be argued that since the behaviours of girls are more 
likely to be internalising, inwards forms of behaviour that having less time to spend with 
the child makes these behavioural problems more difficult to identify whereas for boys 
who usually exhibit more externalising behaviours, these problems are easily identifiable 
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even in large households with many children since externalising problems relate to issues 
surrounding hyperactivity, aggression and other forms of outward behaviours.    
Similarly influencing the behaviour of one gender only is birth order which is found to 
influence the behaviour of boys but not girls; an increase in birth order by one, reduces 
the parent reported total difficulties score of boys by between 0.4 and 0.5, ceteris paribus. 
Being born later relative to other siblings leads to fewer behavioural problems. Parent 
reported behaviours only are influenced by birth order. This may be an unexpected 
finding since within the existing literature a later birth order has often been related to 
factors such as childhood and adolescent depression (Reinherz et al., 2003) though this 
may reflect family size. 
One final notable finding is that family income influences the behaviour of girls to a 
greater extent than boys since income is a consistent negative determinant of parent 
reported behaviours for girls; family income is often associated with favourable parental 
practises but also household assets which seem to influence the girls to a greater extent 
than boys as identified by Deng et al. (2013). 
3.7 ROBUSTNESS CHECKS 
 
A number of checks are carried out to test the robustness of the main results. Firstly, 
maternal depression is included within the parent reported behaviour models; this check 
is carried out in both the OLS and FE analysis which looks at how setting influences 
behaviour, alongside the OLS and IV analysis which analyses the influence of lowest set 
placement.  
As an additional test of robustness, the lagged reported behaviour score is included in the 
model for the level of set analysis (OLS/IV). The maternal depression and lagged 
behaviour controls are included as robustness checks since the inclusion of these controls 
leads to unequal sample sizes between the parent and teacher models which should be 
comparable.  
An alternative robustness check involves excluding children who are deemed to have 
much greater behavioural issues are from the sample to identify whether children without 
specific behavioural difficulties are influenced to a different extent to the main results.  
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Finally, as an extension of the lowest set placement analysis and as a comparative 
exercise, the impact of being placed in the highest set for maths is analysed in the same 
manner to placement in the lowest maths set.  
3.7.1Maternal depression 
 
Existing research has identified that depression causes a negative perceptual bias which 
leads to depressed parents overstating the behavioural problems of their child, relative to 
teachers and self-reports (Mowbray et al. 2005; Biggs-Gowan et al. 1996; Leis et al., 
2014). Within this literature, the accuracy of parent reported measures of child behaviour 
is therefore questioned since depressed parents may produce exaggerated indicators of 
the child’s internalising, externalising and total behaviour problems. It is therefore 
important to identify whether the inclusion of parental depression within the models of 
this chapter generates results which vary from the main results, which do not initially 
account for this potential cause of over reporting.  
Since within the MCS, parent responses are gained from the mother, maternal depression 
specifically is controlled for. The maternal depression variable relates to whether the 
mother is currently being treated for depression. Maternal depression is firstly entered 
into the parent reported behaviour models of the FE analysis to control for any changes 
in maternal depression over time which may then impact upon reported behaviour. 
Similarly, the control is entered into OLS and IV models in the second part of the chapter 
when examining the impact of the level of set placement. The inclusion of this control 
produces a difference in sample sizes between the teacher and parent models; as indicated 
in Tables 3.16 - 3.18, the FE and IV analysis achieves a sample size which is slightly 
smaller than in the main models given in Tables 3.13 – 3.15. Throughout the three models, 
maternal depression is identified as a positive and significant determinant of the parent 
reported behavioural score, suggesting that having a mother with depression leads to an 
increase in the number of behavioural problems reported. Similarly, a change in the 
‘depression status’ of a child’s mother over time has a similar influence upon reported 
behavioural problems, as reported by the FE models.   
Table 3.16 gives the results of the re-estimation of the FE model including maternal 
depression. The results of this FE model indicate that being set for maths influences the 
parent reported behaviour of boys, specifically the total difficulties score; relative to not 
being set for maths, boys who are set have a 0.75 higher total difficulties score, ceteris 
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paribus. Though this effect varies with the main results which indicated that setting did 
not influence parent reported behaviour for boys, the effect is significant at the 10% level 
only.  
The inclusion of maternal depression in the model indicates that there is an insignificant 
impact of setting upon the parent reported internalising behavioural score for girls which 
additionally contrasts with the main results. However, the point estimate is almost 
identical across the two models; the effect of setting may be insignificant when maternal 
depression is controlled for due to the smaller sample size and consequently the higher 
standard error.  
The results for the IV analysis is given in Table 3.17; the results indicate a positive and 
significant impact of being placed in the lowest set for boys; boys placed in the lowest set 
for maths have a parent reported internalising behavioural score of 3.26 greater than boys 
who are not set for maths, ceteris paribus. Being placed in the mid or highest set reduces 
the behavioural score for boys. These weakly significant results are consistent with the 
main model; the parent reported internalising behaviours of boys continue to be worsened 
by being placed in the lowest set whilst for girls, parent reported behaviours are 
insignificantly influenced by set placement.  
For conditioning on depression to affect the setting coefficient, maternal depression 
would have to be correlated with the setting variable. For the IV analysis, it could be 
argued that this may be possible since maternal depression may hinder a child’s cognitive 
development (Canadian Paediatric Society, 2004) thus possibly influencing the level of 
set placement. For the FE analysis, however, there may be few arguments to support how 
maternal depression may influence whether the child is set or not for maths.  
3.7.2 Lagged behaviour score 
 
The set in which a child is placed is likely to be influenced by their behaviour prior to the 
setting process.  In addition, behaviour in a previous period is likely to influence 
behaviour in the next period since the behaviour of the same child is likely to follow a 
course or pattern; it is expected that few children with low behavioural scores when aged 
7 would have great behavioural issues when aged 11 without a shock to the child. It is 
therefore interesting to observe whether setting continues to influence behaviour once 
previous behaviour is controlled for. 
 127 
 
The lagged behaviour score will be controlled for in the IV model by including the 
behaviour score in the previous wave of the MCS (wave 4), when respondents were aged 
7.  
Table 3.18 provides the IV results that indicate that when controlling for lagged behaviour 
scores, being placed in the lowest set no longer significantly influences internalising 
behaviours for girls or boys.  However, externalising behaviours are impacted by being 
placed in the lowest set; for boys, being placed in the lowest set for maths reduces the 
teacher reported externalising behaviours score by 5.8, ceteris paribus. This weakly 
significant effect is only present when ability is controlled for in the model. Parent 
reported externalising scores are reduced by between 3.6 and 4.1, ceteris paribus.  When 
compared with the main model results, a confusing picture is presented for boys. 
However, as previously discussed, for the boys sample, the instruments were deemed 
weaker than the girls and pooled sample; this is particularly so in this model when the 
additional control is entered into the model. This possible weak instrument problem may 
therefore assist in producing these results. 
For girls, when lagged behaviour scores are controlled for, being placed in the lowest set 
for maths is found to increase the parent reported externalising behaviours score by 1.7 
to 1.8, ceteris paribus. This may be explained possibly by peer effects; since the set level 
and class behaviour is often correlated, with the behaviour of lower sets being worse 
(Dunne et al., 2007), children may adopt worse externalising behaviours associated with 
hyperactivity, attention seeking and obedience when taught with peers who are more 
likely to exhibit these bad behaviours since children will adopt the behaviours of the roles 
assigned to them (Campbell, 2013).  
The results from this robustness check indicate almost opposite effects to the main models 
with the behaviour of girls being worsened by setting while boys benefit from setting, 
though these conclusions are drawn from different models across the analysis. The results 
in both the main and the robustness analysis are however largely insignificant, thus it 
could be argued that these results are due to statistical chance.  
3.7.3 Excluding children with specific behavioural problems 
 
As an additional check, the IV analysis is undertaken when excluding individuals who 
are deemed to have specific problems which may influence their behaviour. Children who 
receive counselling or emotional help at school are excluded from the sample alongside 
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those who receive behavioural support. In addition, children whose SEN is explained by 
specific behavioural problems are dropped from the sample. Since these children have 
specific issues relating to their behaviour it is arguable that their behaviour may not be 
affected in a similar manner to children without specific behavioural and emotional 
problems. Furthermore, this chapter is interested in identifying the impact of setting for 
children within the more ‘average’ range of behavioural issues.  
By dropping these children from the sample, 164 observations are lost from the pooled 
sample analysis; 25% of these children were identified as being in the lowest maths set.  
The results, do not vary to a great extent with the main results as presented in Table 3.15, 
though notable differences within the results include an insignificant influence of lowest 
set placement upon the parental reported internalising scores of boys; in the main results 
this was a positive and significant effect at the 10% level, thus the effect was initially 
weakly significant. Once children with greater behavioural issues are dropped from the 
sample there is no longer a significant influence of lowest maths set placement upon the 
parental reported behaviours of boys. For girls, a significant negative influence of lowest 
set placement upon teacher reported internalising behaviours continues to be identified 
though the results indicate a slightly greater influence of setting upon behaviour; this may 
be due to children with specific behavioural difficulties being less likely to see changes 
in behaviour due to a policy such as setting. These results are very briefly presented within 
Table 3.19 with only the changed results relative to the main model presented. All 
remaining results maintain the same sign and significance as in the main analysis and are 
thus unpresented.   
3.7.4 High set placement 
 
It is often found within the literature that the low ability and high ability children 
experience differential impacts of ability grouping with the higher ability children 
frequently benefitting academically from setting (Hallam and Parsons 2014; Collins and 
Gan 2013; Ireson 1999a).Just as the previous analysis observed the impact of placement 
in the lowest maths set upon behaviour, the impact of being placed in the highest maths 
set will be examined.  
Though the IV approach has continued to be adopted throughout the robustness checks 
with the appropriate IV tests performed each time, the results are presented for the high 
set placement analysis since this extension encompasses more than simply controlling for 
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an additional variable within the model. The simplified results of the IV tests are provided 
in Table 3.20; the instruments perform in a similar manner as in the main model where 
instruments were slightly weaker for boys relative to the girls and the pooled samples. As 
in the main models, instruments perform generally well though endogeneity is not 
identified in every model.  
The IV results are provided in Tables 3.21 and 3.22 respectively. The OLS results 
generally indicate that being set and being placed in a low or mid set leads to an increase 
in behavioural scores relative to not being set; this is given by the set maths coefficient. 
This gives the opposite effect to that found in the low set analysis since the impact of 
being placed in a set other than the lowest set produced a negative impact upon 
behavioural scores; the results from the highest and lowest set analysis therefore seem to 
be consistent. Thus from these results it seems that lowest set placement generates a 
greater behavioural score whilst behaviour scores are improved by placement in the 
higher sets. 
The OLS results in Table 3.21 also indicate that being placed in the highest set has a 
negative effect on behavioural scores, thus, the behaviour of children placed in the highest 
set for maths improves relative to children who are not set and are taught in mixed ability 
classes.  
The IV results overall provide little evidence of a significant effect of highest set 
placement upon behaviour. Only for boys is a significant effect found; being placed in 
the highest set for maths increases the parent reported internalising behaviours score by 
1.1, when ability is excluded from the model and by 1.5 when ability is controlled for 
within the model, ceteris paribus. It therefore seems that for the higher set pupils, setting 
has little influence upon behaviour. For boys, behaviour actually worsens when placed in 
the highest set. This finding contrasts with a number of papers within the surrounding 
literature (Hallam and Parsons 2014; Collins and Gan 2013; Ireson 1999a; Gamoran 
2002).  The findings suggest that setting generally harms the parent reported internalising 
behaviours of boys; in both the analysis of this highest and lowest set placement, a 
positive impact was identified upon these behaviours suggesting that setting may be 
detrimental to boys’ internalising behaviour. This result corresponds somewhat with the 
findings of Lavy et al. (2012) who identify a negative impact of both ‘good’ and ‘bad’ 
peers, defined as those in the top 5% and the bottom 5% of the ability distribution, upon 
the performance of boys. As previously argued in the lowest set analysis, internalising 
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behaviours may worsen for boys when learning of their ability level when placed in the 
lowest set and experiencing a knock in confidence. Based on postulation, it could be 
argued that for the higher sets, the introduction of more difficult work could decrease 
boys’ confidence since they may possibly struggle more in the higher sets whilst the 
removal of lower sets removes their reminder of their relative higher ability. It is 
interesting to note that the negative impact upon internalising behaviours is worse for the 
lowest set than the highest set boys.  
3.8 SUMMARY AND CONCLUSION 
 
This chapter investigated the impact of class setting in mathematics upon the behaviour 
of primary school children, as measured by the Strengths and Difficulties Questionnaire. 
Initially, the chapter attempted to identify whether being set for maths influenced the 
behaviour of children between the ages of 7 and 11; using data from the fourth and fifth 
waves of the Millennium Cohort Study, an OLS methodology was adopted alongside a 
Fixed Effects approach in order to overcome the potential problem of unobserved 
heterogeneity. Additionally, the chapter attempted to estimate the impact of being placed 
within the lowest maths set upon behaviour, since the literature suggests that the effect of 
setting may depend upon the ability level or the set level of placement. An OLS and IV 
methodology was adopted for this part of the analysis in order to overcome the potential 
endogeneity problem of the child’s behaviour and the set placement. The instruments 
utilised were the proportion of children in the class who spoke English as an additional 
language and the number of maths sets within the year group of the child. For this part of 
the analysis, the fifth wave of the MCS was utilised alone, thus the results reflect the 
impact of being set in maths at primary school when aged 10/11.  
The Millennium Cohort Study offers a suitable dataset for this analysis since it provides 
information on the maths setting experience of respondents in the two waves utilised, the 
level of set placement for maths and measures of behaviour. Behavioural scores, 
measured by the total difficulties score alongside internalising and externalising scores, 
were obtained from both the parent and the teacher of respondents. Since girls and boys 
are often found to exhibit different types of behaviour, the analysis was undertaken when 
considering a pooled sample but also when splitting the sample by gender to identify 
whether setting has a heterogeneous effect according to gender 
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Results from the fixed effects analysis suggested that the act of setting children for maths 
in primary school was beneficial for girls’ behaviour in terms of the teacher reported 
internalising behaviour. Since girls are often found to exhibit internalising behaviours 
whilst boys exhibit externalising behaviours, the findings seemed to support the 
behavioural literature. In the pooled and boys sample, setting was contrastingly found to 
be detrimental to behaviour, specifically for teacher reported total difficulties and 
internalising behaviours. The findings therefore indicate a significant impact of setting in 
primary school which contrasts with a number of papers within the relevant literature that 
suggest little influence of setting (Whitburn 2001; Barker Lunn 1970; Kulik and Kulik 
1992; Ireson and Hallam, 2005). 
A wealth of literature has suggested that higher ability pupils may benefit from setting 
and other forms of grouping whilst lower ability children are disadvantaged by the 
practise. This provided the motivation for the second part of the chapter which examined 
the impact of set placement, specifically in the lowest maths set. Adopting an IV 
approach, the results indicated that teacher reported internalising behaviours were 
improved by being placed in the lowest set for maths for girls; it is postulated that this 
could be due to teaching being tailored to lower ability levels thus preventing girls from 
becoming withdrawn from the class as in mixed ability class where teaching may be too 
challenging. This may also improve the confidence of girls’ who, within existing 
literature, are found to suffer from maths anxiety.  
Being placed in the lowest set for maths was found to increase the internalising behaviour 
score of boys as reported by the parent; lowest set placement is therefore found to be 
detrimental to behaviour. In some models setting was found to be beneficial to the 
behaviour of alternatively set children; in accordance with the existing literature, these 
findings identify that the benefits of setting to the higher ability students come at the price 
of disadvantaging the lower ability pupils (Hallam and Parsons, 2014; Gamoran, 2002; 
Suknandan and Lee, 1998; Slavin, 1988; Ireson, 1999a). Peer effects may explain the 
improved behaviour of higher and mid set pupils whilst possibly also explaining the worse 
behaviour of the low ability pupils. 
As a check of robustness, the analysis was also carried out for the highest set pupils; a 
positive effect of set placement upon the parent reported internalising behaviour scores 
of boys was again identified, thus both placement in the highest and lowest set had a 
detrimental impact upon boys’ internalising behaviour scores. While the cause of this 
 132 
 
effect may differ for the low and high sets, the outcome is similar for both boys of high 
and low ability.  
A number of additional robustness checks were carried out including adjustments to the 
models such as the addition of maternal depression and lagged behavioural score controls; 
in addition, children with specific behavioural problems were removed from the analysis. 
When controlling for maternal depression, parent reported internalising behavioural 
problems continued to be influenced by setting for boys as in the main model, whilst 
parent reported behaviours remained to be insignificantly influenced by set placement for 
the pooled sample and for girls. The second robustness check involved dropping children 
with specific behavioural problems from the analysis; boys’ behaviour was insignificantly 
affected whilst teacher internalising behaviours remained to be significantly influenced 
for girls. The inclusion of lagged behaviour scores produced some dissimilar results to 
the main model; externalising behavioural problems were influenced by lowest set 
placement for both girls and boys whilst internalising behavioural problems were 
insignificantly impacted by setting. Caution should be taken in the interpretation of the 
IV models for the boys sample since the instruments proved to be more suitable for the 
pooled sample and the sample of girls; the instruments suffered from some weakness 
when adopted in the analysis of the sample of boys. In addition, unlike in all other models, 
the inclusion of ability altered the results.  
This highlights one shortcoming of the chapter since the instruments employed performed 
very well for the pooled sample and within the sample of girls, they did not work as well 
when analysing the sample of boys, though it should be noted that the instruments did 
pass many of the remaining instrumental variable tests. Many instruments were tested in 
the process yet since providing good instruments for two samples, these were the most 
suitable. As an alternative approach, future research could adopt other econometric 
methods, for example propensity score matching, to compare set children to those taught 
in mixed ability classes. In addition, with data available in future waves of the MCS, it 
may be interesting to exploit resetting of pupils once they reach secondary school.  
The results of this chapter highlight that when estimating the impact of setting or ability 
grouping it is important to consider the heterogeneous effect by gender. Just as previous 
research has considered that the impact of setting may not be homogenous across all 
ability groups, it is clear that this is also true by gender, yet little research in this area has 
made this consideration. It could also be argued that the reporter of behaviour is 
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important; the results do not indicate that the teacher reported behaviour is consistent with 
the results of models of parent reported behaviour. Whilst parents are constant and may 
see only behaviour at home, teachers may be more able to report at-school behaviour 
though teachers will vary over time for each child. In addition, it is important to consider 
that behaviour may vary between the home and school environment, possibly explaining 
differences in reported behaviour.  
From a policy perspective, the findings of the chapter may suggest that whilst employing 
a setting policy within primary schools may assist in improving the behaviour of girls, it 
may be detrimental to the behaviour of boys both amongst the lower set pupils where 
behaviour may already be at its poorest, but also amongst highest set boys. This 
conclusion is, of course, dependent on the model observed and utilised since mixed results 
are identified across the models; further research is therefore required in order to correctly 
inform policy. It is likely that there are a number of factors which are influencing the 
identified effect such as peer effects, specific ability level teaching alongside the attitudes 
and confidence of pupils which are likely to be influenced by setting.  
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Table 3.1 Proportion & frequency of sample set for each subject by year 
 2008 
(WAVE 4 MCS) 
2012 
(WAVE 5 MCS) 
Maths 33.9% 
Freq: 1812 
60.6% 
Freq: 2406 
English/ literature 28.3% 
Freq: 982 
40.7% 
Freq: 1611 
 
 
  
 
1
3
5
 
SCALE / 
CATEGORY 
ATTRIBUTE INCLUDED IN TOTAL 
DIFFICULTIES SCORE 
INTERNALISING OR 
EXTERNALISING BEHAVIOUR 
Emotional Has many worries, often seems worried  Internalising 
 Often unhappy, downhearted, tearful  Internalising 
 Complains of headache / sickness  Internalising 
 Has many fears, is easily scared  Internalising 
 Nervous / clingy in new situations  Internalising   
  
Conduct Often has temper tantrums  Externalising 
 Generally obedient  Externalising 
 Fights with or bullies other children  Externalising 
 Often lies or cheats  Externalising 
 Steals from home, school, elsewhere  Externalising   
  
Hyperactivity Easily distracted, concentration wanders  Externalising  
Sees tasks through to the end  Externalising  
Constantly fidgeting or squirming  Externalising  
Restless, overactive, cannot stay still  Externalising  
Thinks things through before acting  Externalising   
  
Peer Picked on or bullied by other children  Internalising 
 Often solitary, plays alone  Internalising 
 Has at least one good friend  Internalising 
 Generally liked by other children  Internalising 
 Gets on better with adults than children  Internalising 
    
Prosocial Considerate of other people’s feelings   
 Shares readily with other children   
 Helpful if someone is hurt, upset or unwell   
 Kind to younger children   
 Often volunteers to help others   
 Source (SDQ info 2014b)
Table 3.2 SDQ questions, sub-scales and measures 
 
 136 
 
 
 
Table 3.3  Sample size summary 
 Wave 4 & 5 sample size Wave 5 sample size 
 
Initial 
 
18682 9495 
Respondents from Ireland and 
Scotland dropped 
 
14476 7305 
Respondents with missing 
SDQ data dropped 
 
9800 5106 
Respondents with missing or 
inaccurate EAL data dropped 
 
- 4865 
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Table 3.4  Variable Definitions 
VARIABLE DESCRIPTION 
Teacher response variables 
Set maths  1 if child is set for mathematics, 0 if not.  
Low set maths  
1 if the child is in the lowest maths set in Y6, 0 otherwise (other set, not 
set) This is the variable of interest for the second part of the chapter (IV) 
Parent interest 
1 if the child’s mother of father is reported to be very interested or over 
concerned 0 otherwise. 
Mixed year group 1 if child’s class contains mixed year group, 0 otherwise. 
Class size Number of children in the child's class. 
Teacher tenure Number of years the teacher has taught at the school. 
SEN  
1 if the child is classified as having special educational needs, 0 
otherwise. 
Teacher years Number of years as a teacher (teacher experience) 
Parent Response Variables 
School club 1 if the child attends an after school club, 0 otherwise. 
Regular bedtime 1 if the child has a regular bedtime, 0 otherwise. 
Ln income 
Logged OECD equalised income (income adjusted for size and 
composition). 
Breakfast club 1 if the child attends breakfast club, 0 otherwise. 
Parent evening  1 if anyone has attended parents evening, 0 otherwise. 
Married 1 if main parent is married or in a civil partnership, 0 otherwise. 
Working Household 1 if at least 1 parent from the household is working, 0 otherwise. 
Siblings in Household Number of siblings living in the same household. 
Maternal Depression 
1 if the Mother is currently treated for depression or anxiety, 0 
otherwise. 
Time invariant measures 
Maths ability Maths score given in the wave 4 MCS assessment.  
No religious service 1 if the child does not attend religious service, 0 otherwise 
Parent degree 1 if one parent has a degree, 0 otherwise. 
Male 1 if the child is Male, 0 otherwise. 
DOB Autumn/ winter 1 if the child is born in the autumn or winter months, 0 otherwise. 
White 1 if the child is white, 0 otherwise. 
Birth Order A continuous variable indicating the birth order of the child. 
Birth Weight A continuous variable indicating the Birth weight of the child in Lbs. 
Total SDQ 2008 
A continuous variable indicating the 2008 difficulties score. The relevant 
parent / teacher reported measure is included in the IV analysis.  
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Table 3.5 Instrumental variable testing 
 
Notes: (2) The null hypothesis of the relevance test: Instrument is uncorrelated with the 
endogenous regressor 
(3) The null hypothesis of the over identification test: all instruments are uncorrelated with the 
error term  (instruments are valid)  
(4) Null hypothesis of the endogeneity test: not endogenous (exogenous) 
(5) Null hypothesis associated with the F-statistic: Additional instruments have no significant 
explanatory power. The F statistic should be greater than 10 
 
 
 
 
 
 
 
Behavioural 
outcome 
measure 
(1) 
Sample 
(2) 
Relevance 
(P > F) 
(3) 
Over 
Identificat
ion 
(P - value) 
 
(4) 
Endogene
ity 
(P - value) 
(5) 
F-statistic 
(6) 
Partial 𝑹𝟐  
Total SDQ – 
Teacher 
All 0.00 0.965 0.243 40.307 0.020 
Boys 0.00 0.635 0.573 10.424 0.011 
Girls 0.00 0.572 0.179 30.421 0.030 
Total SDQ 
Parent 
All 0.00 0.449 0.803 38.934 0.020 
Boys 0.00 0.432 0.575 9.912 0.010 
Girls 0.00 0.981 0.296 30.617 0.030 
Internalising 
Teacher 
All 0.00 0.271 0.095 40.317 0.020 
Boys 0.00 0.663 0.798 10.424 0.011 
Girls 0.00 0.332 0.018 30.478 0.030 
Externalising 
Teacher 
All 0.00 0.698 0.693 40.430 0.020 
Boys 0.00 0.502 0.465 10.483 0.011 
Girls 0.00 0.886 0.623 30.542 0.030 
Internalising  
Parent 
All 0.00 0.422 0.792 38.84 0.020 
Boys 0.00 0.538 0.032 10.032 0.011 
Girls 0.00 0.971 0.082 30.421 0.030 
Externalising  
Parent 
All 0.00 0.581 0.523 38.935 0.020 
Boys 0.00 0.535 0.390 9.912 0.010 
Girls 0.00 0.866 0.934 30.617 0.030 
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Table 3.6 Descriptive statistics independent variables (2008 &2012) 
Variable 
 
Mean Std. Dev. Min Max 
Set Maths overall 0.499 0.500 0 1 
between 
 
0.453 0 1 
within 
 
0.252 -0.000 0.999 
Parent interest overall 0.921 0.268 0 1 
between 
 
0.263 0 1 
within 
 
0.106 0.421 1.421 
Mixed year group overall 0.246 0.430 0 1 
between 
 
0.406 0 1 
within 
 
0.163 -0.253 0.746 
Class size overall 26.562 4.994 1 64 
between 
 
4.681 1 64 
within 
 
2.017 6.062 47.062 
Teacher tenure overall 8.223 6.975 0 39 
between 
 
6.259 0 39 
within 
 
3.634 -8.776 25.223 
SEN  overall 0.118 0.322 0 1 
between 
 
0.307 0 1 
within 
 
0.151 -0.381 0.618 
Teacher years overall 13.227 9.512 0 44 
between 
 
8.476 1 44 
within 
 
4.968 -6.272 32.727 
School club overall 0.299 0.457 0 1 
between 
 
0.419 0 1 
within 
 
0.224 -0.200 0.799 
Regular bedtime overall 0.907 0.289 0 1 
between 
 
0.274 0 1 
within 
 
0.127 0.407 1.407 
Ln income overall 8.521 2.175 2.956 11.235 
between 
 
1.654 2.956 11.235 
within 
 
1.621 4.866 12.176 
Breakfast club overall 0.147 0.355 0 1 
between 
 
0.334 0 1 
within 
 
0.152 -0.352 0.647 
Parents evening overall 0.586 0.492 0 1 
between 
 
0.377 0 1 
within 
 
0.364 0.086 1.086 
Married overall 0.624 0.484 0 1 
between 
 
0.469 0 1 
within 
 
0.149 0.124 1.124 
Working household overall 0.882 0.321 0 1 
between 
 
0.314 0 1 
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within 
 
0.109 0.382 1.382 
Siblings in HH overall 1.461 1.017 0 13 
between 
 
1.024 0 13 
within 
 
0.199 -1.038 3.961 
Maths ability overall 9.858 2.753 0 15 
between 
 
2.774 0 15 
within 
 
0 9.858 9.858 
Religious service overall 0.478 0.499 0 1 
between  0.499 0 1 
within  0 0.478 0.478 
Parent degree overall 0.211 0.408 0 1 
between 
 
0.405 0 1 
within 
 
0 0.211 0.211 
Male overall 0.493 0.499 0 1 
between 
 
0.500 0 1 
within 
 
0 0.493 0.493 
DOB AW overall 0.463 0.498 0 1 
between 
 
0.498 0 1 
within 
 
0 0.463 0.463 
White overall 0.851 0.355 0 1 
between 
 
0.366 0 1 
within 
 
0 0.851 0.851 
Birth order overall 0.898 1.001 0 9 
between 
 
1.005 0 9 
within 
 
0 0.898 0.898 
Birth Weight overall 5.577 1.395 0.045 11.530 
between 
 
1.409 0.045 11.530 
within 
 
0 5.577 5.577 
T-Bar 1.381 
N 6435 
n 4658 
 
Notes: The between standard deviation indicates the variation between individuals within the 
sample whereas the within standard deviation provides the variation within the same individual 
over time.  
‘N’ provides the number of people for which the overall and within variation is calculated for; 
this equals the number of observations with non-missing variables 
‘n’ gives the number of individuals. This is the number of people for which the between 
variation is calculated. 
T-bar indicates the average number of time periods / points 
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Table 3.7 Fixed effects descriptive statistics SDQ measures (2008 & 2012) 
 
 
 
 
 
 
Variable 
 
Mean Std. Dev. Min Max 
Teacher total 
difficulties 
overall 6.452 5.112 0 35 
between 
 
4.856 0 33 
within 
 
1.884 -7.047 19.952 
Parent total 
difficulties 
overall 7.185 5.336 0 34 
between 
 
5.196 0 34 
within 
 
1.556 -4.814 19.185 
Teacher 
internalising 
overall 2.440 2.883 0 17 
between 
 
2.679 0 16 
within 
 
1.254 -5.059 9.940 
Teacher 
externalising 
overall 2.992 3.490 0 20 
between 
 
3.359 0 19 
within 
 
1.174 -5.007 10.992 
Parent 
internalising 
overall 2.875 2.871 0 19 
between 
 
2.757 0 18 
within 
 
1.027 -4.624 10.375 
Parent 
externalising 
overall 4.309 3.434 0 20 
between 
 
3.333 0 20 
within 
 
0.966 -0.690 9.309 
T-Bar 1.381 
N 6435 
n 4658 
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Table 3.8 Setting across years 
SET EXPERIENCE % / FREQUENCY CHANGE IN SET  
2008-2012 
Never set (2008 or 2012) 30.47% 
Freq: 1375 
- 
Always set (2008 and 2012) 23.18% 
Freq: 1046 
- 
Set 2008, not set 2012 9.42% 
Freq: 425 
 
46.35% 
Freq: 2091 Not set 2008, set 2012 36.93% 
Freq: 1666 
 
 
  
Table 3.9  Level of maths set 2012 
LEVEL OF 
MATHS SET  
 
% / FREQUENCY 
POOLED SAMPLE 
% / FREQUENCY 
GIRLS 
% / FREQUENCY 
BOYS 
Lowest set 12% 
Freq: 488 
12.3% 
Freq: 254 
11.6% 
Freq: 234 
Mid Set 17.5% 
Freq: 715 
18.3% 
Freq: 379 
16.7% 
Freq: 336 
Highest Set 31.1% 
Freq: 1268 
29.9% 
Freq: 618 
32.3% 
Freq: 650 
Not Set 39.5% 
Freq: 1613 
39.6% 
Freq: 819 
39.5% 
Freq: 794 
N 4084 2070 2014 
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Table 3.10  Descriptive statistics of covariates – Level of set analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: These statistics (as in table 11 & 12 also) relate to the analysis of the impact of setting on 
the level of the set. These statistics therefore predominantly relate to 2012 variables with the 
exception of DOB, male, birth order and birth weight  
 
 
 
 
 
 
 
 
 
 
Variable Mean Std. 
Dev. 
Min Max 
Set maths 0.605 0.489 0 1 
Parent interest 0.906 0.291 0 1 
Mixed year group 0.249 0.432 0 1 
Class size 26.893 4.978 1 64 
Teacher tenure 8.241 6.690 0 39 
SEN  0.185 0.389 0 1 
Teacher years 13.415 9.062 0 44 
School club 0.340 0.474 0 1 
Regular bedtime 0.902 0.297 0 1 
Ln income 10.203 0.425 8.730 11.235 
Breakfast club 0.160 0.367 0 1 
Parent evening  0.960 0.196 0 1 
Married 0.587 0.492 0 1 
Working household 0.881 0.324 0 1 
Religious service 0.479 0.500 0 1 
Siblings in household 1.472 1.013 0 9 
Male 0.493 0.500 0 1 
DOB AW 0.452 0.498 0 1 
White 0.842 0.364 0 1 
Parent degree 0.206 0.405 0 1 
Birth order 0.903 0.999 0 6 
Birth Weight 5.549 1.417 0.045 11.530 
N 4084 
Ability 9.844 2.772 0 15 
N 3900 
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Table 3.11  Descriptive statistics of covariates – Lowest set sample 
Variable Mean Std. 
Dev. 
Min Max 
Set maths 1 0 1 1 
Parent interest 0.828 0.378 0 1 
Mixed year group 0.160 0.367 0 1 
Class size 26.697 4.528 1 40 
Teacher tenure 7.794 6.414 0 34 
SEN  0.469 0.500 0 1 
Teacher years 12.951 9.005 1 44 
School club 0.301 0.459 0 1 
Regular bedtime 0.869 0.338 0 1 
Ln income 10.076 0.419 8.883 10.980 
Breakfast club 0.131 0.338 0 1 
Parent evening  0.941 0.237 0 1 
Married 0.504 0.500 0 1 
Working household 0.793 0.406 0 1 
Religious service 0.559 0.497 0 1 
Siblings in household 1.553 1.016 0 6 
Male 0.480 0.500 0 1 
DOB AW 0.377 0.485 0 1 
White 0.830 0.376 0 1 
Parent degree 0.111 0.314 0 1 
Birth order 1.070 1.066 0 6 
Birth Weight 5.286 1.444 0.045 9.789 
N 488 
Ability 7.558 2.845 0 15 
N 453 
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Table 3.12  Total difficulties summary 2012 
SAMPLE TOTAL 
DIFFICULTIES 
MEASURE 
MEAN STD. 
DEV. 
MIN MAX N 
Full sample         
Pooled 
Teacher reported 6.861 4.901 0 33 4084 
Parent reported 7.274 5.515 0 34 4084 
Lowest Set          
Pooled 
Teacher reported 9.631 5.412 1 31 488 
Parent reported 10.275 6.076 0 32 488 
Full sample 
Boys 
Teacher reported 7.957 5.444 1 33 2014 
Parent reported 7.857 5.739 0 33 2014 
Lowest Set 
Boys 
Teacher reported 11.188 5.895 2 31 234 
Parent reported 10.517 6.121 1 32 234 
Full sample 
Girls 
Teacher reported 5.794 4.033 0 28 2070 
Parent reported 6.708 5.117 0 34 2070 
Lowest Set 
Girls 
Teacher reported 8.197 4.481 1 23 254 
Parent reported 10.051 6.038 0 31 254 
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  Table 3.13 Does setting influence behaviour? OLS and FE results summary 
  OLS FE N 
Teacher total difficulties score 
 Pooled 0.137 
(0.199) 
0.317* 
(0.191) 
6435 
 Girls 
 
Boys 
0.050 
(0.150) 
0.232 
(0.185) 
-0.100 
(0.260) 
0.692** 
(0.281) 
3259 
 
3176 
Parent total difficulties score 
 Pooled 0.178 
(0.126) 
0.038 
(0.160) 
6435 
 Girls 
 
Boys 
0.216 
(0.167) 
0.147 
(0.189) 
-0.225 
(0.221) 
0.282 
(0.233) 
3259 
 
3176 
Teacher reported internalising behaviour 
 Pooled 0.094 
(0.072) 
0.240* 
(0.129) 
6435 
 
 Girls 
 
Boys 
-0.009 
(0.099) 
0.190* 
(0.104) 
-0.061 
(0.184) 
0.523*** 
(0.182) 
3259 
 
3176 
Teacher reported Externalising behaviour 
 Pooled 0.043 
(0.080) 
0.055 
(0.119) 
6435 
 Girls 
 
Boys 
0.058 
(0.092) 
0.048 
(0.131) 
-0.086 
(0.152) 
0.182 
(0.184) 
3259 
 
3176 
Parent reported internalising behaviour 
 Pooled 0.023 
(0.071) 
-0.052 
(0.104) 
6435 
 Girls 
 
Boys 
-0.004 
(0.097) 
0.049 
(0.104) 
-0.303** 
(0.148) 
0.187 
(0.146) 
3259 
 
3176 
Parent  reported externalising behaviour 
 Pooled 0.155* 
(0.081) 
0.090 
(0.100) 
6435 
 Girls 
 
Boys 
0.219** 
(0.106) 
0.098 
(0.124) 
0.077 
(0.133) 
0.094 
(0.150) 
3259 
 
3176 
 
 
 
*** p<001, ** p<0.05, * p<0.1 . Standard errors in parentheses 
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Table 3.14  Does set placement influence behaviour? – OLS results summary 
                                                                            OLS   (without ability control)         OLS (controlling for ability) 
  Pooled Girls Boys Pooled Girls Boys 
Teacher total difficulties score  
Lowest set 
 
Low set 
 
Set maths 
 1.190*** 
(0.228) 
1.749*** 
(0.227) 
-0.558*** 
(0.146) 
1.264*** 
(0.268) 
1.893*** 
(0.267) 
-0.629*** 
(0.174) 
1.174*** 
(0.374) 
1.628*** 
(0.374) 
-0.454* 
(0.236) 
0.949*** 
(0.238) 
1.474*** 
(0.240) 
-0.524*** 
(0.148) 
1.070*** 
(0.279) 
1.680*** 
(0.282) 
-0.610*** 
(0.177) 
0.866** 
(0.394) 
1.285*** 
(0.397) 
-0.418* 
(0.240) 
Parent total difficulties score  
Lowest set 
 
Low set 
 
Set maths 
 1.422*** 
(0.263) 
1.802*** 
(0.262) 
-0.380** 
(0.168) 
2.064*** 
(0.344) 
2.634*** 
(0.343) 
-0.570** 
(0.224) 
0.693* 
(0.401) 
0.893** 
(0.400) 
-0.199 
(0.252) 
1.242*** 
(0.274) 
1.559*** 
(0.276) 
-0.317* 
(0.032) 
1.768*** 
(0.355) 
2.299*** 
(0.358) 
-0.531** 
(0.225) 
0.605 
(0.423) 
0.724* 
(0.427) 
-0.119 
(0.258) 
Teacher reported internalising behaviour  
Lowest set 
 
Low set 
 
Set maths 
 0.611*** 
(0.145) 
0.838*** 
(0.145) 
-0.227** 
(0.093) 
0.640*** 
(0.194) 
0.962*** 
(0.193) 
-0.321** 
(0.126) 
0.608*** 
(0.219) 
0.731*** 
(0.219) 
-0.122 
(0.138) 
0.502*** 
(0.153) 
0.716*** 
(0.154) 
-0.215** 
(0.095) 
0.560*** 
(0.204) 
0.896*** 
(0.206) 
-0.336*** 
(0.129) 
0.464** 
(0.230) 
0.551** 
(0.232) 
-0.087 
(0.140) 
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Teacher reported Externalising behaviour  
Lowest set 
 
Low set 
 
Set maths 
 0.648*** 
(0.153) 
0.984*** 
(0.153) 
-0.336*** 
(0.098) 
0.716*** 
(0.159) 
1.036*** 
(0.158) 
-0.319*** 
(0.103) 
0.609** 
(0.266) 
0.937*** 
(0.266) 
-0.328* 
(0.167) 
0.517*** 
(0.160) 
0.833*** 
(0.161) 
-0.316*** 
(0.099) 
0.615*** 
(0.165) 
0.900*** 
(0.167) 
-0.285*** 
(0.105) 
0.435 
(0.280) 
0.767*** 
(0.283) 
-0.332* 
(0.171) 
Parent reported internalising behaviour  
Lowest set 
 
Low set 
 
Set maths 
 0.561*** 
(0.151) 
0.745*** 
(0.150) 
-0.184* 
(0.096) 
0.954*** 
(0.205) 
1.303*** 
(0.205) 
-0.349*** 
(0.134) 
0.131 
(0.221) 
0.165 
(0.220) 
-0.033 
(0.139) 
0.459*** 
(0.158) 
0.655*** 
(0.159) 
-0.196** 
(0.098) 
0.791*** 
(0.214) 
1.175*** 
(0.216) 
-0.384*** 
(0.136) 
0.069 
(0.233) 
0.090 
(0.235) 
-0.021 
(0.142) 
Parent  reported externalising behaviour  
Lowest set 
 
Low set 
 
Set maths 
 
 0.861*** 
(0.164) 
1.057*** 
(0.164) 
-0.196* 
(0.105) 
1.110*** 
(0.209) 
1.331*** 
(0.209) 
-0.221 
(0.136) 
0.567** 
(0.257) 
0.728*** 
(0.256) 
-0.165 
(0.162) 
0.782*** 
(0.172) 
0.903*** 
(0.173) 
-0.121 
(0.107) 
0.977*** 
(0.215) 
1.124*** 
(0.217) 
-0.147 
(0.137) 
0.536** 
(0.272) 
0.634** 
(0.274) 
-0.097 
(0.166) 
N  4096 2074 2 3911 1993 1918 
*** p<001, ** p<0.05, * p<0.1 . Standard errors in parentheses 
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Table 3.15 Does set placement influence behaviour? IV results summary 
                                                                                  IV (without ability control)                 IV (controlling for ability) 
  Pooled Girls Boys Pooled Girls Boys 
Teacher total difficulties score  
Lowest set 
 
Low set 
 
Set maths 
 -1.568 
(1.507) 
-1.721 
(1.882) 
0.153 
(0.407) 
-1.451 
(1.378) 
-1.550 
(1.731) 
0.099 
(0.402) 
-1.844 
(3.555) 
-2.138 
(4.410) 
0.294 
(0.893) 
-0.744 
(1.396) 
-0.644 
(1.729) 
-0.101 
(0.368) 
-0.589 
(1.312) 
-0.414 
(1.639) 
-0.175 
(0.378) 
-0.900 
(3.192) 
-0.904 
(3.926) 
0.004 
(0.776) 
Parent total difficulties score  
Lowest set 
 
Low set 
 
Set maths 
 -0.086 
(1.701) 
-0.087 
(2.123) 
0.000 
(0.459) 
-0.599 
(1.743) 
-0.740 
(2.191) 
0.141 
(0.509) 
1.447 
(3.714) 
1.838 
(4.609) 
-0.391 
(0.933) 
0.858 
(1.591) 
1.082 
(1.972) 
-0.224 
(0.059) 
0.068 
(1.659) 
0.151 
(2.073) 
-0.083 
(0.478) 
2.581 
(3.431) 
3.171 
(4.219) 
-0.590 
(0.834) 
Teacher reported internalising behaviour  
Lowest set 
 
Low set 
 
Set maths 
 -1.545 
(0.974) 
-1.867 
(1.217) 
0.323 
(0.263) 
-2.294** 
(1.041) 
-2.757** 
(1.308) 
0.463 
(0.304) 
-0.564 
(2.050) 
-0.728 
(2.543) 
0.164 
(0.515) 
-1.00 
(0.903) 
-1.158 
(1.119) 
0.155 
(0.238) 
-1.770* 
(0.991) 
-2.041* 
(1.238) 
0.271 
(0.285) 
0.137 
(1.851) 
0.148 
(2.277) 
-0.011 
(0.450) 
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Teacher reported Externalising behaviour  
Lowest set 
 
Low set 
 
Set maths 
 -0.287 
(0.992) 
-0.198 
(1.239) 
-0.089 
(0.268) 
0.595 
(0.786) 
0.878 
(0.988) 
-0.283 
(0.230) 
-1.758 
(2.540) 
-2.020 
(3.152) 
0.262 
(0.638) 
0.060 
(0.930) 
0.255 
(1.151) 
-0.195 
(0.245) 
1.007 
(0.767) 
1.390 
(0.959) 
-0.383* 
(0.221) 
-1.411 
(2.295) 
-1.522 
(2.822) 
0.111 
(0.558) 
Parent reported internalising behaviour  
Lowest set 
 
Low set 
 
Set maths 
 0.380 
(0.968) 
0.519 
(1.209) 
-0.139 
(0.261) 
-1.009 
(1.053) 
-1.187 
(1.324) 
0.177 
(0.308) 
3.691* 
(2.239) 
4.596* 
(2.779) 
-0.906 
(0.563) 
0.710 
(0.916) 
0.967 
(1.135) 
-0.257 
 (0.242) 
-0.798 
(1.013) 
-0.833 
(1.265) 
0.034 
(0.292) 
3.879* 
(2.061) 
4.795* 
(2.536) 
-0.915* 
(0.501) 
Parent  reported externalising behaviour  
Lowest set 
 
Low set 
 
Set maths 
 -0.467 
(1.069) 
-0.606 
(1.335) 
0.140 
(0.289) 
0.411 
(1.040) 
0.447 
(1.307) 
-0.036 
(0.304) 
-2.244 
(2.481) 
-2.759 
(3.078) 
0.514 
(0.623) 
0.148 
(0.998) 
0.116 
(1.237) 
0.032 
(0.264) 
0.866 
(0.999) 
0.984 
(1.248) 
-0.118 
(0.288) 
-1.298 
(2.225) 
-1.623 
(2.736) 
0.325 
(0.541) 
N  4084 2070 2014 3900 1990 1910 
 
*** p<001, ** p<0.05, * p<0.1 . Standard errors in parentheses 
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Table 3.16  FE robustness check – inclusion of maternal depression in Parent 
models. Results summary 
  OLS FE N 
Parent total difficulties score 
Pooled 
 
Girls 
 
Boys 
0.105 
(0.147) 
0.134 
(0.195) 
0.073 
(0.221) 
0.171 
(0.272) 
-0.290 
(0.386) 
0.752* 
(0.391) 
4862 
 
2468 
 
2394 
Parent reported internalising behaviour 
Pooled 
 
Girls 
 
Boys 
-0.041 
(0.084) 
-0.083 
(0.115) 
-0.005 
(0.122) 
-0.011 
(0.177) 
-0.301 
(0.262) 
0.337 
(0.239) 
4862 
 
2468 
 
2394 
Parent  reported externalising behaviour 
Pooled 
 
Girls 
 
Boys 
0.146 
(0.094) 
0.217* 
(0.122) 
0.078 
(0.144) 
0.182 
(0.170) 
0.011 
(0.222) 
0.415 
(0.264) 
4862 
 
2468 
 
2394 
 
 
 
 
 
 
 
 
 
 
 
 
*** p<001, ** p<0.05, * p<0.1 . Standard errors in parentheses 
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*** p<001, ** p<0.05, * p<0.1 . Standard errors in parentheses 
 
 
 
                                                 IV                                          IV (controlling for ability) 
  Pooled Girls Boys Pooled Girls Boys 
Parent total SDQ score  
Lowest set 
 
Low set 
 
Set maths 
 -0.756 
(1.706) 
-0.875 
(2.126) 
0.119 
(0.456) 
-1.242 
(1.761) 
-1.489 
(2.205) 
0.247 
(0.507) 
0.556 
(3.613) 
0.776 
(4.482) 
-0.220 
(0.908) 
0.241 
(1.579) 
0.372 
(1.951) 
-0.132 
(0.414) 
-0.455 
(1.649) 
-0.429 
(2.053) 
-0.0160 
(0.469) 
1.686 
(3.311) 
2.126 
(4.070) 
-0.439 
(0.806) 
Parent reported internalising behaviour  
Lowest set 
 
Low set 
 
Set maths 
 0.091 
(0.966) 
0.200 
(1.204) 
-0.110 
(0.258) 
-1.143 
(1.058) 
-1.316 
(1.325) 
0.173 
(0.305) 
2.991 
(2.115) 
3.784 
(2.623) 
-0.793 
(0.531) 
0.410 
(0.906) 
0.646 
(1.120) 
-0.235 
(0.237) 
-0.944 
(1.001) 
-0.972 
(1.251) 
0.0284 
(0.286) 
3.255* 
(1.951) 
4.090* 
(2.399) 
-0.836* 
(0.475) 
Parent  reported externalising behaviour  
Lowest set 
 
Low set 
 
Set maths 
 
 -0.847 
(1.082) 
-1.076 
(1.349) 
0.229 
(0.290) 
-0.099 
(1.054) 
-0.173 
(1.321) 
0.0738 
(0.304) 
-2.436 
(2.457) 
-3.008 
(3.048) 
0.573 
(0.617) 
-0.170 
(0.999) 
-0.273 
(1.235) 
0.104 
(0.262) 
0.498 
(0.996) 
0.543 
(1.240) 
-0.0444 
(0.283)  
1,568 
(2.191) 
-1.965 
(2.694) 
0.396 
(0.533) 
N  
 
 
 
 
 
 
4009 2027 1982 3833 1951 1882 
Table 3.17 IV robustness checks: including maternal depression. IV results 
*** p<001, ** p<0.05, * p<0.1 . Standard errors in parentheses 
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Table 3.18 IV robustness checks: Inclusion of lagged behaviour scores. IV results summary 
                                                                   IV                              IV (controlling for ability) 
  Pooled Girls Boys Pooled Girls Boys 
Teacher total difficulties score  
Lowest set 
 
Low set 
 
Set maths 
 -3.129 
(1.949) 
-3.780 
(2.434) 
0.651 
(0.521) 
-0.454 
(1.650) 
-0.378 
(2.068) 
-0.075 
(0.470) 
-10.103 
(6.531) 
-12.52 
(8.115) 
2.419 
(1.629) 
-2.659 
(1.770) 
-3.217 
(2.211) 
0.558 
(0.478) 
-0.194 
(1.599) 
-0.077 
(2.003) 
-0.117 
(0.456) 
-7.753 
(4.868) 
-9.616 
(6.054) 
1.863 
(1.234) 
N  2624 1345 1279 2607 1340 1267 
Parent total difficulties score  
Lowest set 
 
Low set 
 
Set maths 
 0.594 
(1.363) 
0.774 
(1.692) 
-0.180 
(0.359) 
1.460 
(1.385) 
1.915 
(1.733) 
-0.455 
(0.399) 
-1.510 
(3.046) 
-1.844 
(3.755) 
0.334 
(0.741) 
0.696 
(1.275) 
0.888 
(1.577) 
-0.192 
(0.334) 
1.666 
(1.333) 
2.151 
(1.665) 
-0.485 
(0.385) 
-1.523 
(2.701) 
-1.847 
(3.315) 
0.324 
(0.650) 
N  3866 1968 1898 3836 1958 1878 
Teacher reported internalising behaviour  
Lowest set 
 
Low set 
 
Set maths 
 -1.580 
(1.295) 
-2.016 
(1.618) 
0.437 
(0.346) 
-1.135 
(1.272) 
-1.321 
(1.594) 
0.186 
(0.362) 
-3.293 
(3.419) 
-4.292 
(4.248) 
0.999 
(0.853) 
-1.389 
(1.189) 
-1.778 
(1.484) 
0.389 
(0.321) 
-0.977 
(1.233) 
-1.127 
(1.544) 
0.150 
(0.352) 
-2.512 
(2.710) 
-3.320 
(3.370) 
0.808 
(0.687) 
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Teacher reported Externalising behaviour 
Lowest set 
 
Low set 
 
Set maths 
 -1.797 
(1.271) 
-2.102 
(1.587) 
0.305 
(0.339) 
0.614 
(0.964) 
0.828 
(1.209) 
-0.214 
(0.274) 
-7.496 
(4.636) 
-9.108 
(5.761) 
1.611 
(1.156) 
-1.500 
(1.159) 
-1.757 
(1.448) 
0.257 
(0.313) 
0.716 
(0.939) 
0.934 
(1.176) 
-0.218 
(0.268) 
-5.813* 
(3.460) 
-7.034 
(4.303) 
1.222 
(0.877) 
Parent reported internalising behaviour  
Lowest set 
 
Low set 
 
Set maths 
 0.585 
(0.874) 
0.822 
(1.085) 
-0.237 
(0.230) 
-0.243 
(0.931) 
-0.145 
(1.165) 
-0.097 
(0.268) 
2.579 
(1.968) 
3.233 
(2.427) 
-0.654 
(0.479) 
0.575 
(0.818) 
0.810 
(1.012) 
-0.235 
(0.215) 
-0.106 
(0.893) 
0.032 
(1.115) 
-0.138 
(0.258) 
2.113 
(1.711) 
2.650 
(2.100) 
-0.536 
(0.412) 
Parent  reported externalising behaviour  
Lowest set 
 
Low set 
 
Set maths 
 0.009 
(0.904) 
-0.048 
(1.122) 
0.057 
(0.238) 
1.703* 
(0.888) 
2.061* 
(1.111) 
-0.357 
(0.256) 
4.089* 
(2.381) 
5.077* 
(2.936) 
0.988* 
(0.579) 
0.121 
(0.843) 
0.077 
(1.043) 
0.043 
(0.221) 
1.772** 
(0.855) 
2.119** 
(1.068) 
-0.347 
(0.247) 
-3.636* 
(2.049) 
-4.497* 
(2.515) 
0.860* 
(0.493) 
*** p<001, ** p<0.05, * p<0.1 . Standard errors in parentheses 
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Table 3.19 IV robustness checks: Removal of children with specified behavioural 
difficulties 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                   IV                     IV(ability control)                                                                                              
 Girls Boys Girls Boys 
Teacher internalising 
Lowest set 
 
Low set 
 
Set maths 
-2.496** 
(1.083) 
-3.019** 
(1.355) 
0.523* 
(0.308) 
- -1.961** 
(1.026) 
-2.290* 
(1.275) 
0.329 
(0.287) 
- 
N 2,043  1,964  
Parent internalising 
Lowest set 
 
Low set 
 
Set maths 
- 3.164 
(2.275) 
3.825 
(2.774) 
-0.661 
(0.522) 
- 3.362 
(2.162) 
4.038 
(2.613) 
-0.676 
(0.477) 
N  1910  1818 
*** p<001, ** p<0.05, * p<0.1 . Standard errors in parentheses 
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Table 3.20 IV tests: Instrumenting higher set placement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Behavioural 
outcome 
measure 
(1) 
Sample 
(2) 
Over 
Identification 
(P - value) 
 
(3) 
Endogeneity 
(P - value) 
(4) 
F-statistic 
Total SDQ – 
Teacher 
All 0.317 0.377 22.358 
Boys 0.413 0.732 13.646 
Girls 0.598 0.386 9.875 
Total SDQ 
Parent 
All 0.616 0.169 24.049 
Boys 0.455 0.357 14.967 
Girls 0.937 0.448 10.239 
  
 
 
1
5
7
 
Table 3.21 Placement in highest maths set – OLS results 
                                                 OLS (without ability control)               OLS (controlling for ability) 
  Pooled Girls Boys Pooled Girls Boys 
Teacher total difficulties score  
Highest set 
 
High set 
 
Set maths 
 -0.957*** 
(0.164) 
-1.539*** 
(0.179) 
0.582*** 
(0.165) 
-1.046*** 
(0.196) 
-1.612*** 
(0.211) 
0.566*** 
(0.195) 
-0.841** 
(0.295) 
-1.494*** 
(0.293) 
0.652** 
(0.271) 
-0.859*** 
(0.168) 
-1.287*** 
(0.191) 
0.429** 
(0.171) 
-0.941*** 
(0.202) 
-1.348*** 
(0.224) 
0.408** 
(0.201) 
-0.767*** 
(0.271) 
-1.265*** 
(0.314) 
0.498* 
(0.282) 
Parent total difficulties score  
Highest set 
 
High set 
 
Set maths 
 -0.822*** 
(0.189) 
-1.649*** 
(0.206) 
0.827*** 
(0.191) 
-1.183*** 
(0.251) 
-2.309*** 
(0.270) 
1.126*** 
(0.250) 
-0.471* 
(0.282) 
0.944*** 
(0.314) 
0.473 
(0.291) 
-0.589*** 
(0.194) 
-1.193*** 
(0.220) 
0.604 
(0.197) 
-0.983*** 
(0.256) 
-1.843*** 
(0.285) 
0.860*** 
(0.255) 
-0.206 
(0.291) 
-0.479 
(0.339) 
0.274 
(0.304) 
Teacher reported internalising behaviour  
Highest set 
 
High set 
 
Set maths 
 -0.365*** 
(0.105) 
-0.627*** 
(0.114) 
0.263** 
(0.106) 
-0.546*** 
(0.142) 
-0.845*** 
(0.152) 
0.299** 
(0.141) 
-0.187 
(0.154) 
-0.439** 
(0.172) 
0.252 
(0.159) 
-0.310*** 
(0.109) 
-0.488*** 
(0.120) 
0.178 
(0.111) 
-0.515*** 
(0.147) 
-0.726*** 
(0.164) 
0.210 
(0.147) 
-0.114 
(0.158) 
-0.281 
(0.184) 
0.167 
(0.165) 
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Teacher reported Externalising behaviour  
Highest set 
 
High set 
 
Set maths 
 -0.598*** 
(0.109) 
-0.943*** 
(0.120) 
0.345*** 
(0.111) 
-0.516*** 
(0.117) 
-0.819*** 
(0.125) 
0.304*** 
(0.116) 
0.649*** 
(0.187) 
1.066*** 
(0.208) 
0.417** 
(0.193) 
-0.560*** 
(0.113) 
0.840*** 
(0.128) 
0.280** 
(0.115) 
-0.446*** 
(0.120) 
-0.690*** 
(0.133) 
0.244** 
(0.119) 
0.656*** 
(0.193) 
1.000*** 
(0.224) 
0.345* 
(0.201) 
Parent reported internalising behaviour  
Highest set 
 
High set 
 
Set maths 
 -0.287*** 
(0.108) 
-0.519*** 
(0.118) 
0.232** 
(0.110) 
-0.531*** 
(0.151) 
-0.902*** 
(0.162) 
0.371** 
(0.150) 
-0.062 
(0.155) 
-0.128 
(0.173) 
0.0662 
(0.160) 
-0.207* 
(0.111) 
-0.289** 
(0.127) 
0.0821 
(0.114) 
-0.489*** 
(0.155) 
-0.693*** 
(0.172) 
0.203 
(0.154) 
0.064 
(0.161) 
0.145 
(0.186) 
-0.0807 
(0.167) 
Parent  reported externalising behaviour  
Highest set 
 
High set 
 
Set maths 
 -0.535*** 
(0.118) 
-1.130*** 
(0.129) 
0.595*** 
(0.119) 
-0.652*** 
(0.152) 
-1.407*** 
(0.164) 
0.755*** 
(0.151) 
-0.409** 
(0.180) 
0.816*** 
(0.201) 
0.407** 
(0.186) 
-0.382*** 
(0.121) 
-0.904*** 
(0.137) 
0.522*** 
(0.123) 
-0.493*** 
(0.155) 
-1.151*** 
(0.172) 
0.657*** 
(0.154) 
-0.270 
(0.188) 
0.624*** 
(0.218) 
0.354* 
(0.195) 
N  4096 2074 2022 3911 1993 1918 
*** p<001, ** p<0.05, * p<0.1 . Standard errors in parentheses 
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Table 3.22 Placement in highest maths set – IV results 
                                                 IV (without ability control)               IV (controlling for ability) 
  Pooled Girls Boys Pooled Girls Boys 
Teacher total difficulties score  
Highest set 
 
High set 
 
Set maths 
 -0.549 
(0.774) 
-0.722 
(1.555) 
0.173 
(0.806) 
-0.463 
(1.091) 
-0.466 
(2.134) 
0.00342 
(1.068) 
-0.633 
(0.932) 
-1.076 
(2.174) 
0.442 
(1.167) 
-0.208 
(0.850) 
0.0402 
(1.728) 
-0.248 
(0.901) 
-0.179 
(1.129) 
0.163 
(2.225) 
-0.342 
(1.120) 
-0.380 
(1.194) 
-0.457 
(2.507) 
0.0763 
(1.354) 
Parent total difficulties score  
Highest set 
 
High set 
 
Set maths 
 0.134 
(0.900) 
0.307 
(1.808) 
-0.174 
(0.936) 
-0.354 
(1.403) 
-0.672 
(2.745) 
0.318 
(1.374) 
0.410 
(1.134) 
0.934 
(2.344) 
-0.524 
(1.259) 
0.761 
(0.994) 
1.591 
(2.020) 
-0.831 
(1.053) 
0.099 
(1.440) 
0.301 
(2.835) 
-0.202 
(1.428) 
1.018 
(1.302) 
2.159 
(2.733) 
-1.140 
(1.476) 
Teacher reported internalising behaviour  
Highest set 
 
High set 
 
Set maths 
 -0.617 
(0.495) 
-1.147 
(0.995) 
0.530 
(0.515) 
-1.087 
(0.792) 
-1.918 
(1.550) 
0.831 
(0.776) 
-0.153 
(0.616) 
 -0.368 
(1.274) 
0.215 
(0.684) 
-0.389 
(0.542) 
-0.652 
(1.104) 
0.263 
(0.575) 
-0.845 
(0.817) 
-1.384 
(1.610) 
0.539 
(0.811) 
0.080 
(0.699) 
0.135 
(1.467) 
-0.0553 
(0.792) 
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Teacher reported Externalising behaviour  
Highest set 
 
High set 
 
Set maths 
 -0.060 
(0.524) 
0.141 
(1.052) 
-0.201 
(0.545) 
0.532 
(0.686) 
1.248 
(1.341) 
-0.715 
(0.671) 
-0.614 
(0.746) 
-1.017 
(1.542) 
0.403 
(0.828) 
0.072 
(0.574) 
0.446 
(1.167) 
-0.375 
(0.608) 
0.646 
(0.705) 
1.478 
(1.389) 
-0.832 
(0.700) 
-0.600 
(0.848) 
-0.907 
(1.780) 
0.306 
(0.961) 
Parent reported internalising behaviour  
Highest set 
 
High set 
 
Set maths 
 0.280 
(0.517) 
0.639 
(1.039) 
-0.360 
(0.538) 
-0.728 
(0.837) 
-1.296 
(1.636) 
0.568 
(0.819) 
1.094* 
(0.649) 
2.327* 
(1.341) 
-1.233* 
(0.720) 
0.521 
(0.571) 
1.212 
(1.161) 
-0.691 
(0.605) 
-0.631 
(0.859) 
-0.984 
(1.692) 
0.353 
(0.852) 
1.459** 
(0.751) 
3.140** 
(1.577) 
1.681** 
(0.851) 
Parent  reported externalising behaviour  
Highest set 
 
High set 
 
Set maths 
 -0.146 
(0.557) 
-0.332 
(1.120) 
0.186 
(0.580) 
0.363 
(0.873) 
0.624 
(1.707) 
-0.251 
(0.854) 
-0.684 
(0.722) 
-1.393 
(1.492) 
0.709 
(0.801) 
0.240 
(0.615) 
0.380 
(1.250) 
-0.140 
(0.652) 
0.730 
(0.901) 
1.284 
(1.774) 
-0.554 
(0.893) 
-0.440 
(0.824) 
-0.982 
(1.731) 
0.541 
(0.935) 
N 
 
 4,084 2070 2014 3900 1990 1910 
*** p<001, ** p<0.05, * p<0.1 . Standard errors in parentheses 
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3.9 APPENDIX 
Table A3.1 Does setting influence behaviour? Full results pooled sample 
internalising & externalising behaviours 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Standard errors in parentheses *** p<001, ** p<0.05, * p<0.1
VARIABLES OLS 
Teacher 
total 
difficulties 
FE Teacher total 
difficulties 
OLS Parent 
total 
difficulties 
FE Parent total 
difficulties 
Set maths 0.137 0.317* 0.178 0.038 
 (0.119) (0.191) (0.126) (0.160) 
Parental interest -2.962*** -1.180*** -1.412*** -0.007 
 (0.222) (0.416) (0.236) (0.349) 
Mixed year group 0.128 -0.235 -0.066 -0.248 
 (0.133) (0.271) (0.141) (0.227) 
Class size -0.017 -0.044** -0.005 -0.009 
 (0.011) (0.022) (0.012) (0.018) 
Teacher tenure -0.038*** -0.028 -0.002 0.007 
 (0.012) (0.017) (0.012) (0.014) 
SEN 3.239*** 0.710** 3.656*** 1.454*** 
 (0.190) (0.317) (0.202) (0.266) 
Teaching years 0.014 -0.007 0.008 -0.008 
 (0.008) (0.012) (0.009) (0.010) 
School club -0.010 -0.226 0.073 0.049 
 (0.127) (0.199) (0.135) (0.167) 
Regular bedtime -0.274 0.318 -1.200*** 0.106 
 (0.198) (0.345) (0.210) (0.289) 
Ln income -0.056 -0.020 -0.324*** 0.038 
 (0.077) (0.122) (0.082) (0.103) 
Breakfast club 0.563*** 0.179 0.481*** 0.153 
 (0.163) (0.291) (0.173) (0.244) 
Parents evening 0.365 0.869 0.648* -0.160 
 (0.337) (0.539) (0.358) (0.452) 
Married -0.667*** -0.149 -0.959*** -0.409 
 (0.127) (0.309) (0.135) (0.259) 
Working household -1.136*** -0.456 -1.063*** -0.173 
 (0.198) (0.409) (0.210) (0.343) 
Siblings in HH -0.074 0.030 0.211*** -0.175 
 (0.071) (0.223) (0.075) (0.187) 
ability -0.299***  -0.309***  
 (0.022)  (0.023)  
Degree -0.663***  -1.032***  
 (0.148)  (0.157)  
Male 1.695***  0.962***  
 (0.116)  (0.123)  
DOB A/W -0.439***  -0.351***  
 (0.114)  (0.121)  
White 0.354**  0.002  
 (0.172)  (0.183)  
Birth order -0.022  -0.373***  
 (0.071)  (0.075)  
Birth Weight lbs -0.098**  -0.097**  
 (0.042)  (0.044)  
No religious service -0.013  0.167  
 (0.120)  (0.128)  
Constant 13.98*** 8.742*** 16.39*** 7.660*** 
 (0.679) (1.167) (0.720) (0.978) 
 
Observations 6,435 6,435 6,435 6,435 
R-squared 0.212 0.055 0.185 0.026 
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Table A3.2 Does setting influence behaviour? Full results pooled sample 
internalising & externalising behaviours 
VARIABLES FE Teacher 
internalising 
FE Teacher 
externalising 
FE Parent 
internalising 
FE  Parent 
externalising 
     
Set maths 0.240* 0.055 -0.052 0.090 
 (0.129) (0.119) (0.104) (0.100) 
Parental interest -0.460 -0.855*** -0.041 0.033 
 (0.282) (0.259) (0.226) (0.217) 
Mixed year group 0.016 -0.211 -0.174 -0.075 
 (0.184) (0.168) (0.147) (0.141) 
Class size -0.030** -0.016 -0.004 -0.006 
 (0.015) (0.014) (0.012) (0.012) 
Teacher tenure -0.011 -0.018* 0.003 0.005 
 (0.012) (0.011) (0.010) (0.009) 
SEN 0.762*** 0.193 0.939*** 0.515*** 
 (0.215) (0.197) (0.173) (0.166) 
teaching years -0.001 -0.008 -0.006 -0.002 
 (0.009) (0.008) (0.007) (0.007) 
School club -0.251* 0.009 0.004 0.046 
 (0.135) (0.124) (0.108) (0.104) 
Regular bedtime 0.118 0.259 0.280 -0.175 
 (0.234) (0.214) (0.187) (0.180) 
Ln income 0.001 -0.303*** 0.075 -0.036 
 (0.083) (0.076) (0.066) (0.064) 
Breakfast club 0.004 0.137 0.191 -0.037 
 (0.197) (0.181) (0.158) (0.152) 
Parents evening -0.272 0.641* 0.079 -0.239 
 (0.366) (0.335) (0.293) (0.281) 
Married -0.019 -0.130 -0.196 -0.214 
 (0.209) (0.192) (0.168) (0.161) 
Working household -0.383 0.044 0.019 -0.192 
 (0.277) (0.254) (0.222) (0.213) 
Siblings in HH -0.091 0.103 -0.004 -0.171 
 (0.151) (0.139) (0.121) (0.117) 
Constant 4.143*** 6.287*** 2.184*** 5.476*** 
 (0.791) (0.726) (0.634) (0.609) 
 
Observations 6,435 6,435 6,435 6,435 
R-squared 0.019 0.059 0.061 0.020 
     
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table A3.3 Does set placement influence behaviour? Pooled sample total 
difficulties 
VARIABLES IV Teacher 
total 
difficulties 
IV Teacher 
total 
difficulties 
IV Parent 
total 
difficulties 
IV Parent 
total 
difficulties 
Lowest set -1.568 
(1.507) 
-0.744 
(1.396) 
-0.086 
(1.701) 
0.858 
(1.591) 
Low set -1.721 -0.644 -0.087 1.082 
 (1.882) (1.729) (2.123) (1.972) 
Set maths 0.153 -0.101 0.000 -0.224 
 (0.407) (0.368) (0.459) (0.420) 
Ability  -0.220***  -0.225*** 
  (0.052)  (0.059) 
Parental interest -3.066*** -2.851*** -1.312*** -1.156*** 
 (0.273) (0.261) (0.308) (0.298) 
Mixed year group 0.096 0.149 -0.040 -0.036 
 (0.178) (0.175) (0.201) (0.200) 
Class size -0.018 -0.009 -0.019 -0.006 
 (0.014) (0.014) (0.015) (0.016) 
Teacher tenure -0.031** -0.027* 0.005 0.002 
 (0.014) (0.014) (0.016) (0.016) 
SEN 4.186*** 3.517*** 4.221*** 3.542*** 
 (0.440) (0.337) (0.496) (0.385) 
Teaching years 0.007 0.008 0.000 0.006 
 (0.010) (0.010) (0.012) (0.012) 
School club -0.023 -0.008 -0.082 -0.075 
 (0.148) (0.147) (0.167) (0.168) 
Regular bedtime -0.233 -0.324 -0.983*** -0.994*** 
 (0.233) (0.232) (0.263) (0.265) 
Ln income -0.824*** -0.541** -1.867*** -1.620*** 
 (0.261) (0.256) (0.295) (0.292) 
Breakfast club 0.439** 0.476** 0.304 0.286 
 (0.192) (0.192) (0.216) (0.219) 
Parents evening -0.285 -0.197 -0.348 -0.252 
 (0.359) (0.358) (0.405) (0.408) 
Married -0.507*** -0.490*** -0.734*** -0.720*** 
 (0.152) (0.151) (0.171) (0.172) 
Working household -0.708*** -0.788*** -0.722** -0.738** 
 (0.252) (0.258) (0.284) (0.294) 
No religious service 0.129 0.087 0.114 0.035 
 (0.151) (0.148) (0.170) (0.169) 
Siblings in HH -0.221** -0.136 -0.195* -0.116 
 (0.092) (0.092) (0.105) (0.106) 
Male 1.569*** 1.623*** 0.565*** 0.719*** 
 (0.153) (0.147) (0.173) (0.168) 
DOB A/W -0.354** -0.299** -0.377** -0.337** 
 (0.149) (0.149) (0.168) (0.170) 
White 0.490** 0.544** 0.223 0.218 
 (0.220) (0.218) (0.248) (0.249) 
Degree -0.662*** -0.526*** -0.647*** -0.535** 
 (0.202) (0.196) (0.228) (0.223) 
Birth order 0.091 0.011 -0.172* -0.275*** 
 (0.084) (0.083) (0.095) (0.094) 
Birth Weight lbs -0.079 -0.054 -0.040 0.007 
 (0.052) (0.050) (0.058) (0.057) 
Constant 19.07*** 17.77*** 29.93*** 28.76*** 
 (2.672) (2.667) (3.015) (3.041) 
Observations 4,084 3,900 4,084 3,900 
R-squared 0.206 0.239 0.187 0.207 
*** p<001, ** p<0.05, * p<0.1 . Standard errors in parentheses
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Table A3.4 Does set placement influence behaviour? Pooled sample teacher & parent reported difficulties 
VARIABLES IV teacher 
internalising 
IV teacher 
internalising 
IV  teacher 
externalising 
IV  teacher 
externalising 
IV Parent 
internalising 
IV Parent 
internalising 
IV Parent 
externalising 
IV Parent 
externalising 
Lowest set -1.545 
(0.974) 
-1.00 
(0.903) 
-0.287 
(0.992) 
0.060 
(0.930) 
0.380 
(0.968) 
0.710 
(0.916) 
-0.467 
(1.069) 
0.148 
(0.998) 
Low set -1.867 -1.158 -0.198 0.255 0.519 0.967 -0.606 0.116 
 (1.217) (1.119) (1.239) (1.151) (1.209) (1.135) (1.335) (1.237) 
Set maths 0.323 0.155 -0.089 -0.195 -0.139 -0.257 0.140 0.032 
 (0.263) (0.238) (0.268) (0.245) (0.261) (0.242) (0.289) (0.264) 
Ability  -0.122***  -0.107***  -0.081**  -0.144*** 
  (0.033)  (0.034)  (0.034)  (0.037) 
Parental interest -1.147*** -1.045*** -2.174*** -2.034*** -0.277 -0.221 -1.035*** -0.934*** 
 (0.177) (0.169) (0.180) (0.174) (0.176) (0.171) (0.194) (0.187) 
Mixed year group 0.031 0.060 0.070 0.095 0.031 0.030 -0.071 -0.066 
 (0.115) (0.113) (0.117) (0.117) (0.114) (0.115) (0.126) (0.125) 
Class size -0.001 -0.000 -0.018** -0.010 0.000 0.005 -0.019** -0.012 
 (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.010) 
Teacher tenure -0.014 -0.012 -0.019* -0.017* 0.008 0.008 -0.003 -0.005 
 (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.010) (0.010) 
SEN 2.235*** 1.865*** 2.253*** 1.919*** 1.898*** 1.660*** 2.322*** 1.882*** 
 (0.284) (0.218) (0.289) (0.225) (0.282) (0.221) (0.312) (0.241) 
Teaching years 0.006 0.005 0.001 0.003 -0.005 -0.003 0.006 0.010 
 (0.006) (0.007) (0.007) (0.007) (0.006) (0.007) (0.007) (0.007) 
School club -0.078 -0.068 0.067 0.074 0.044 0.033 -0.127 -0.109 
 (0.095) (0.095) (0.097) (0.098) (0.095) (0.096) (0.105) (0.105) 
Regular bedtime -0.007 -0.036 -0.231 -0.299* -0.132 -0.125 -0.850*** -0.869*** 
 (0.151) (0.150) (0.153) (0.154) (0.150) (0.152) (0.165) (0.166) 
Ln income -0.207 -0.078 -0.674*** -0.511*** -0.705*** -0.650*** -1.161*** -0.969*** 
 (0.169) (0.166) (0.172) (0.170) (0.168) (0.168) (0.185) (0.183) 
Breakfast club 0.170 0.211* 0.320** 0.326** -0.048 -0.040 0.352*** 0.327** 
 (0.124) (0.125) (0.126) (0.128) (0.123) (0.126) (0.136) (0.138) 
Parents evening -0.271 -0.260 -0.149 -0.055 0.068 0.051 -0.416 -0.303 
 (0.232) (0.232) (0.237) (0.238) (0.231) (0.235) (0.255) (0.256) 
Married -0.230** -0.227** -0.331*** -0.313*** -0.380*** -0.399*** -0.354*** -0.321*** 
 (0.098) (0.097) (0.099) (0.100) (0.097) (0.098) (0.108) (0.108) 
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Working household -0.541*** -0.527*** -0.198 -0.302* -0.386** -0.357** -0.336* -0.380** 
 (0.163) (0.167) (0.166) (0.172) (0.162) (0.169) (0.179) (0.185) 
No religious service 0.015 -3.80e-05 0.110 0.082 -0.062 -0.076 0.176* 0.112 
 (0.097) (0.096) (0.099) (0.098) (0.096) (0.097) (0.107) (0.106) 
Siblings in HH -0.129** -0.081 -0.102* -0.061 -0.098* -0.062 -0.096 -0.053 
 (0.060) (0.059) (0.061) (0.061) (0.059) (0.060) (0.065) (0.066) 
Male -0.112 -0.071 1.813*** 1.833*** -0.248** -0.201** 0.812*** 0.920*** 
 (0.099) (0.095) (0.101) (0.097) (0.098) (0.096) (0.109) (0.105) 
DOB A/W -0.090 -0.073 -0.271*** -0.228** 0.012 0.024 -0.389*** -0.361*** 
 (0.096) (0.096) (0.097) (0.099) (0.095) (0.098) (0.105) (0.107) 
White 0.376*** 0.403*** 0.107 0.134 -0.158 -0.132 0.381** 0.350** 
 (0.142) (0.141) (0.145) (0.145) (0.141) (0.143) (0.156) (0.156) 
Degree -0.381*** -0.300** -0.295** -0.234* -0.112 -0.070 -0.535*** -0.465*** 
 (0.131) (0.127) (0.133) (0.130) (0.130) (0.128) (0.143) (0.140) 
Birth order 0.038 -0.009 0.050 0.014 -0.099* -0.148*** -0.071 -0.126** 
 (0.054) (0.053) (0.055) (0.055) (0.054) (0.054) (0.059) (0.059) 
Birth Weight lbs -0.075** -0.061* -0.010 -0.000 0.005 0.023 -0.046 -0.015 
 (0.033) (0.032) (0.034) (0.033) (0.033) (0.033) (0.036) (0.036) 
Constant 6.551*** 6.219*** 11.84*** 10.82*** 11.29*** 11.22*** 18.64*** 17.54*** 
 (1.727) (1.725) (1.759) (1.776) (1.716) (1.750) (1.895) (1.907) 
         
Observations 4,084 3,900 4,084 3,900 4,084 3,900 4,084 3,900 
R-squared 0.040 0.088 0.263 0.271 0.112 0.120 0.177 0.200 
 
*** p<001, ** p<0.05, * p<0.1 . Standard errors in parentheses 
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Table A3.5 Does set placement influence behaviour? Total difficulties by gender 
 Girls Girls Girls Girls Boys Boys Boys Boys 
VARIABLES IV Teacher 
total 
difficulties 
IV Teacher 
total 
difficulties 
IV Parent 
total 
difficulties 
IV Parent 
total 
difficulties 
IV Teacher 
total 
difficulties 
IV Teacher 
total 
difficulties 
IV Parent 
total 
difficulties 
IV Parent 
total 
difficulties 
         
Lowest set -1.451 
(1.378) 
-0.589 
(1.312) 
-0.599 
(1.743) 
0.068 
(1.659) 
-1.844 
(3.555) 
-0.900 
(3.192) 
1.447 
(3.714) 
2.581 
(3.431) 
Low set -1.550 -0.414 -0.740 0.151 -2.138 -0.904 1.838 3.171 
 (1.731) (1.639) (2.191) (2.073) (4.410) (3.926) (4.609) (4.219) 
Set maths 0.099 -0.175 0.141 -0.083 0.294 0.004 -0.391 -0.590 
 (0.402) (0.378) (0.509) (0.478) (0.893) (0.776) (0.933) (0.834) 
Ability  -0.211***  -0.315***  -0.228**  -0.129 
  (0.060)  (0.076)  (0.094)  (0.101) 
Parental interest -3.287*** -3.215*** -1.441*** -1.297*** -2.855*** -2.497*** -1.162** -1.055** 
 (0.339) (0.331) (0.429) (0.419) (0.444) (0.402) (0.464) (0.432) 
Mixed year group 0.232 0.277 -0.168 -0.251 -0.077 -0.005 0.132 0.220 
 (0.207) (0.204) (0.262) (0.257) (0.306) (0.297) (0.319) (0.319) 
Class size 0.024 0.034* 0.024 0.042* -0.057*** -0.051** -0.065*** -0.059** 
 (0.017) (0.018) (0.022) (0.022) (0.021) (0.022) (0.022) (0.023) 
Teacher tenure -0.041** -0.035** -0.033 -0.036* -0.014 -0.013 0.043* 0.044* 
 (0.017) (0.017) (0.022) (0.022) (0.023) (0.023) (0.024) (0.025) 
SEN 3.699*** 3.080*** 3.981*** 3.268*** 4.522*** 3.786*** 4.066*** 3.491*** 
 (0.460) (0.372) (0.582) (0.471) (0.955) (0.702) (0.998) (0.754) 
Teaching years 0.017 0.018 0.016 0.021 -0.003 -0.002 -0.014 -0.008 
 (0.013) (0.013) (0.016) (0.016) (0.017) (0.017) (0.017) (0.018) 
School club -0.037 0.020 -0.311 -0.215 0.073 0.059 0.132 0.056 
 (0.180) (0.178) (0.228) (0.225) (0.239) (0.240) (0.250) (0.258) 
Regular bedtime -0.323 -0.334 -0.828** -0.669* -0.091 -0.263 -1.147*** -1.308*** 
 (0.288) (0.284) (0.365) (0.360) (0.371) (0.367) (0.387) (0.394) 
   
 
 
1
6
7
 
 
 
 
        
Log Income -0.813** -0.509 -2.148*** -1.698*** -0.825** -0.548 -1.602*** -1.470*** 
 (0.327) (0.315) (0.414) (0.398) (0.405) (0.403) (0.423) (0.433) 
Breakfast club 0.461** 0.467** 0.404 0.356 0.383 0.449 0.222 0.225 
 (0.233) (0.231) (0.294) (0.292) (0.305) (0.309) (0.319) (0.332) 
Parents evening 0.270 0.333 -0.722 -0.646 -0.751 -0.612 -0.005 0.120 
 (0.456) (0.447) (0.576) (0.565) (0.551) (0.554) (0.575) (0.596) 
Married -0.347* -0.348* -0.589** -0.519** -0.696*** -0.667*** -0.876*** -0.929*** 
 (0.185) (0.182) (0.235) (0.230) (0.239) (0.240) (0.250) (0.258) 
Working household -0.766** -0.658** -0.831** -0.696* -0.657 -0.946** -0.630 -0.829* 
 (0.306) (0.310) (0.387) (0.392) (0.405) (0.418) (0.424) (0.449) 
No religious service 0.020 -0.098 0.241 0.051 0.242 0.294 0.021 0.028 
 (0.183) (0.176) (0.232) (0.223) (0.241) (0.242) (0.251) (0.260) 
Siblings in HH -0.230** -0.137 -0.398*** -0.313** -0.225 -0.137 -0.002 0.083 
 (0.116) (0.115) (0.147) (0.145) (0.146) (0.146) (0.152) (0.157) 
DOB A/W 0.001 -0.007 -0.288 -0.318 -0.729** -0.620** -0.398 -0.278 
 (0.169) (0.168) (0.214) (0.212) (0.286) (0.290) (0.299) (0.312) 
White 0.615** 0.681*** 0.367 0.295 0.323 0.339 0.050 0.117 
 (0.262) (0.261) (0.332) (0.330) (0.363) (0.355) (0.379) (0.381) 
Degree -0.266 -0.215 -0.669** -0.630** -1.118*** -0.889*** -0.489 -0.346 
 (0.237) (0.235) (0.300) (0.297) (0.388) (0.340) (0.406) (0.366) 
Birth order 0.120 0.062 0.003 -0.055 0.097 -0.019 -0.369** -0.511*** 
 (0.100) (0.100) (0.127) (0.127) (0.142) (0.134) (0.149) (0.144) 
Birth Weight lbs -0.040 -0.019 -0.056 0.011 -0.129 -0.099 -0.012 0.010 
 (0.061) (0.060) (0.077) (0.076) (0.092) (0.084) (0.096) (0.090) 
Constant 16.98*** 15.29*** 32.22*** 29.44*** 22.45*** 21.43*** 28.47*** 28.16*** 
 (3.372) (3.255) (4.266) (4.117) (4.079) (4.257) (4.262) (4.575) 
         
Observations 2,070 1,990 2,070 1,990 2,014 1,910 2,014 1,910 
R-squared 0.142 0.194 0.146 0.185 0.187 0.218 0.201 0.198 
         
*** p<001, ** p<0.05, * p<0.1 . Standard errors in parentheses
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CHAPTER 4 : THE EFFECT OF 
PRIMARY CONVERTER ACADEMIES 
ON PUPIL PERFORMANCE 
4.1 INTRODUCTION 
 
Introduced by the Labour government in the early 2000s, academy schools in England 
represent a step away from the traditional model of local-authority controlled schooling. 
Initially, the academy programme aimed to raise standards in education by targeting 
underperforming schools, predominantly in deprived areas and converting these schools 
into sponsored academies. Such schools would be managed by an academy trust and 
would be appointed a new governing body. By 2010, 203 secondary sponsored academies 
existed within England’s education system (Department for Education, 2011).  
In 2010, the coalition government took action to expand the existing academies 
programme; not only were underperforming primary schools also targeted to become 
sponsored academies, but converter academies17 were introduced into all levels of the 
education system, since no longer confined to secondary schools. The academies 
programme was opened to all primary and secondary schools in England thus allowing 
for schools to apply to voluntarily convert to become academies to benefit from the 
greater autonomy that academy status offered to schools. 
Though the proportion of primary academies is relatively small at 13% relative to the 
60% of secondary schools that academies constitute, the number of primary academies 
now exceeds the number of secondary academies (House of commons, 2015) with over 
half a million pupils attending a primary academy (Department for Education, 2014c). 
Furthermore, the 2016 budget set out plans for all schools to become academies by 2020; 
although this blanket policy applying to all schools was reconsidered, the Conservative 
government have expressed their continued commitment to expanding the academy 
programme (Department for Education, 2016).   
                                                          
17 Sponsored academies are usually previously underperforming schools that convert under a sponsor to 
become an academy in order to raise attainment. Converter academies are previously successful schools 
that voluntarily select to become an academy, often to benefit from greater autonomy.   
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Few papers have adopted econometric techniques to overcome the evaluation problem18 
in order to analyse the impact of converter academies since the policy overhaul in 2010. 
The existing literature largely focuses on the impact of academies prior to 2010, or attends 
to the analysis of sponsored academies. The sponsored academy literature provides mixed 
results on the influence upon pupil outcomes; whilst a number of papers identify a 
beneficial impact upon pupil outcomes (Department for Education 2012; Hutchings et al. 
2014), the work of Wilson (2011) suggests that sponsored academies are failing 
disadvantaged pupils. Of the few papers that do investigate converter academies, the 
results seem promising when considering the impact upon pupil outcomes at the 
secondary school level (Eyles and Machin, 2015).  
At present, there is very little evidence of the impact of academy status on pupil outcome 
at primary school level, thus prompting the reported need for research into this matter by 
the House of Commons (2015). Furthermore, little research has been undertaken to 
examine the performance of post-2010 converter academies.  
Though it is important to evaluate the academies policy, it is imperative to understand the 
impact of the academy programme upon the progress of primary school children. Primary 
education is fundamental to an individual’s development and lifelong learning while 
educational attainment in the early stages of schooling are key determinants of 
educational outcomes later in life (Dearden et al.  2004). Evidence also suggests that 
interventions at the earliest stages of education may counteract the negative influences of 
poor family background (Heckman, 2000). Since one in five children leave primary 
school unable to read at the level required for secondary school (Department for 
Education, 2015b), it is vital to understand which policies do improve educational 
standards in order to use resources in the most efficient manner. 
This chapter will utilise individual-level data to analyse the impact of primary converter 
academies upon pupil cognitive outcomes, specifically focusing on the impact upon the 
percentile rank of pupils according to their average point score (APS). The analysis will 
employ a research design that exploits the differential timing of academy conversion 
between primary schools, for those schools that did voluntarily convert; this allows for a 
credible control group to be identified for the purposes of the analysis. 
                                                          
18 See chapter 2 for a full discussion of the evaluation problem and section 4.5 of this chapter 
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Specifically, the chapter will adopt a difference-in-differences (DID) methodology to 
analyse the impact of converter academies on pupils who enrolled in the primary school 
before conversion. The outcomes of these treated individuals will be compared with a 
control group of pupils who attended schools that eventually became converter 
academies; the schools of the control group became academies once the pupil had left the 
primary school.  
This approach addresses a number of potential issues; firstly, research within the 
academies literature suggests that pupil intake may vary once a school becomes an 
academy (Eyles and Machin, 2015; Wilson, 2011); academies may then appear to perform 
better though it is likely that a more able cohort may have driven the results. Though it is 
disputed that academy schools adapt their admissions policy (Thomson, 2013), this 
potential issue should be considered within the analysis by implementing precautionary 
measures. To overcome this issue, only pupils who were already enrolled in the primary 
school are included in the analysis; additionally, school movers are excluded from the 
sample. The enrolment decision is therefore exogenous to the academy conversion of the 
primary school.  
Additionally, pupils in the treatment and control group are only compared within the same 
cohort; individuals in the treatment group are therefore subject to the same shocks and 
cohort-specific trends as individuals within the control group. Differences in pupil 
outcomes may therefore not be due to external factors that may affect one year group but 
not another.  
Furthermore, a credible control group is constructed by comparing converter academies 
with schools that are not academies when the pupil outcomes are observed, but later 
convert to become converter academies. These schools may therefore have more 
comparable characteristics than schools that never became academies, or are not observed 
in the dataset to become an academy. Comparing more similar schools minimises the risk 
of differences in pupil outcomes being due to shocks and trends that may vary between 
different school characteristics. 
Utilising census data from the National Pupil Database (NPD), a number of models are 
constructed with the analysis focusing on analysing the converter academies that 
converted in the 2011/12 academic year and the 2012/13 academic year whilst data from 
converter academies that converted in 2013/14 are utilised to construct the control group. 
   
172 
 
This chapter tests the hypothesis that converter academies improve pupil outcomes, in 
terms of the APS, between KS1, when children are aged 7, and KS2, when children are 
aged 11 and in the final year of primary schooling. While the aims of the academy 
programme largely related to improving educational standards within schools, the 
programme also allowed for schools to benefit from a greater level of autonomy, 
providing schools with the opportunity to innovate and target the specific needs of the 
school and the pupils. This hypothesis is also based upon the existing literature which 
suggests that whilst greater school autonomy may benefit pupil outcomes 
(Abdulkadiroglu et al. 2011; Böhlmark and Lindahl, 2012; Gibbons and Silva, 2011), the 
academy programme specifically, may show signs of assisting in pupils’ educational 
progress (Eyles and Machin 2015; Department for Education 2014a). 
The chapter provides evidence of a positive influence of converter academies upon the 
outcomes of primary aged pupils. The results from the difference-in-difference analysis 
suggest that converter academies increase the percentile rank of pupils’ average point 
scores by between 1.3 and 2.6 percentile points, ceteris paribus. These results are based 
on a number of models that are adopted within the analysis; by implementing several 
models, the analysis considers differences in the exposure of pupils to converter 
academies. Relatedly, multiple cohorts of pupils are analysed as a check of the robustness 
of results, but also to identify whether results were equivalent across models, and 
therefore possibly generalizable, across cohorts and years.   
An extension of the chapter is the analysis of converter academies by school 
neighbourhood deprivation. Though the post-2010 academy programme was less 
attentive to specifically failing schools within deprived neighbourhoods, since allowing 
for all schools to convert, the policy provides scope for the analysis of the programme 
based on the area of the schools. This is an interesting topic both due to the initial aims 
of the programme and due to the identified impact of neighbourhood deprivation upon 
pupil outcomes, as chapter two within this thesis identifies. The results identify large 
benefits of converter academies to pupils in deprived areas, though these results are 
confined to a small number of models. Though converter academies have a lesser impact 
upon pupils in the least deprived neighbourhoods, the positive effect was more 
consistently identified in the majority of models, which vary by cohort and year of 
academy conversion.  
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This chapter will be structured as follows; section 2 will provide a discussion of the 
history and background of the academies programme to date. Section 3 will review the 
surrounding literature. A description of the data and methodology will be provided in 
sections 4 and 5 respectively. The main results will be presented in section 6. Section 7 
will close with a summary of the chapter’s aims, findings and conclusions.  
 
4.2 HISTORY & BACKGROUND OF THE ACADEMY SCHOOL 
PROGRAMME 
 
Over the past 20 years, a number of educational systems around the world have been 
reformed through the introduction of new school types that deviate from the usual 
centrally controlled school model; instead, these schools benefit from a greater level of 
operational autonomy. Though varying particularly in their pre-existence, this 
comparable approach to the revolutionising of the education system and improving 
educational standards has been taken in the US, with charter schools, in Sweden with free 
schools or ‘friskolor’ and with academy schools in England.     
Academy schools represent a divergence from the usual provision of state schooling in 
England; academies are publically funded schools that gain greater autonomy by 
functioning independently of local authorities. Academy schools possess greater 
responsibility and control over management and decisions relating to staffing, the 
curriculum, the length and structure of the school day and the school budget. Academy 
schools are predominantly conversions of pre-existing predecessor schools that convert 
to academy status.  
The Academies Programme originated under the Labour government and was announced 
in 2000, with academies emerging in the English education system from 2002. The 
programme initially targeted three main objectives: to improve standards by raising pupil 
attainment, to provide inclusive, mixed-ability schools and to encourage raising standards 
and aspirations within the local community (National Audit Office, 2010). Initially, the 
programme aimed to replace underperforming secondary schools situated in socially 
disadvantaged urban areas with a poor GCSE attainment performance record. Formerly, 
academy schools were predominantly sponsored academies with a private sector sponsor. 
These were managed by a board of school governors, consisting of representatives 
appointed to the board by the sponsor and given the responsibility of school management 
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decisions (National audit office, 2007). The conversion of schools to sponsored 
academies was largely used as a strategy to improve performance within these schools by 
converting already existing schools into academies. By 2010, 203 academies existed 
within the English education system (House of Commons, 2015). 
Following the 2010 general election, the coalition government stated its intentions to 
widen the academies remit, offering primary, secondary and special schools the 
opportunity to seek academy status. The Academies Act 2010 consequently increased the 
heterogeneity of new academies by permitting all schools to apply to voluntarily convert 
to converter academies; this allowed for all schools to benefit from the greater autonomy 
of an academy without a sponsor, unlike the previously failing sponsored academies 
(National audit office, 2010). Under the new academies programme, schools rated 
outstanding by Ofsted who voluntarily applied to become academies were fast-tracked 
through the process of academy conversion, in an attempt to allow such schools to convert 
within the same year (Machin and Vernoit, 2010). Converter academies are therefore 
more likely to have been previously high attaining schools since initially requiring an 
Ofsted good or outstanding rating for academy conversion (House of Commons, 2015).  
From 2010, the coalition government advised that for ‘weak’ schools, improvement could 
be attainable through conversion to a sponsored academy. In some cases, schools deemed 
‘eligible for intervention’19 may receive an academy order from the secretary of state, 
imposing steps to facilitate sponsored academy conversion. Sponsored academies 
therefore continue to refer to typically underperforming schools that were obliged to 
convert to academies. In 2014, 93% of the 1112 sponsored academies had been developed 
from previously failing maintained schools (House of Commons, 2015). The Academies 
Act therefore transformed the existing academies programme allowing for two distinct 
types of academy to exist within the UK schooling system. 
The Academies Act 2010 also enabled new academy schools to be opened through the 
free schools programme. Free schools are a particular smaller category of academy that 
are newly opened without the conversion of a pre-existing school and are run 
independently of local authorities20. 
                                                          
19 A maintained school is deemed eligible for intervention under the 2006 act when “it has not complied 
with a warning notice and the local authority have also given the school written notice of their intention to 
exercise their intervention powers under… or where the school has been judged by Ofsted to require 
‘significant improvement’…or ‘special measures’. Department for Education (2015) 
20 Free schools are set up and run based on proposals by groups of educators, parents, charities and others 
(House of Commons, 2015) 
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Initially, the majority of academy converters were secondary schools following the 
change of the academy programme; this resulted in 1,862 secondary academy converters 
by the end of the 2013/14 academic year.  However, primary schools also began to apply 
for academy status, with many establishing chains of schools to convert thus allowing 
primary academies to benefit from pooling resources and sharing expertise (Department 
for Education, 2014c). By June 2015, a total of 4676 academy schools were open in 
England (House of Commons, 2015). The latest annual academies report indicates that 
by the end of the 2013/14 academic year, 2,018 primary academies existed in England; 
of these, 617 were sponsored academies whilst 1,401 were converter academies 
(Department for Education, 2015b). Previously well performing schools that voluntarily 
converted to become academies therefore constituted the greatest proportion of academies 
in the early years of the post-2010 policy (Department for Education, 2015c). Over the 
past five years, 80% of the growth in academies is attributed to converter academies 
(Eyles et al. 2015). 
Following the 2016 budget, the Conservative government expressed their continued 
commitment to the expansion of the academy programme (Department for Education, 
2016); the number of primary academy converters in England is therefore expected to 
continue to rise. 
Greater school autonomy and school choice are argued to assist in improving educational 
standards and are central to the academies model. Greater school autonomy delivers 
greater flexibility, allowing for schools and teachers to be innovative and to provide 
education based on the specific needs of pupils within the school. Prospective pupils and 
parents may therefore be able to select schools based on taste, preference and educational 
needs, thus allowing for close matching of pupil needs to school provision. Furthermore, 
school choice is likely to influence educational standards through market mechanisms, 
according to standard economic theory; ‘good’ schools will attract a greater number of 
pupils and therefore funding as the school expands, while ‘bad’ schools that fail to attract 
students may be faced with closure. Market mechanisms therefore provide incentives to 
schools to improve and maintain good practises, especially since school performance 
tables that may signal school quality are made publically available; accountability is 
therefore a key factor in this model of schooling (Machin and Silva, 2013). 
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4.3 LITERATURE REVIEW 
 
The literature may be split into two strands for discussion; firstly, there are a limited 
number of studies that have previously analysed the impact of academy status on pupil 
outcomes. Secondly, there is a field of study that focuses on analysing the impact of 
greater school autonomy; within this area is the analysis of US charter schools that vary 
from the academy programme in the UK but present similarities to the programme in the 
increased autonomy that is provided to schools.  
 
The existing literature on the impact of the academy programme will be reviewed before 
a discussion of the remaining literature. 
4.3.1 The academy programme 
 
As the academy programme has operated since the early 2000s, with academies opening 
from 2002, a number of studies have previously attempted to analyse the impact of 
academy school status on pupil outcomes. However, as discussed within the background 
section of this chapter, following the election of the coalition government in 2010 and the 
subsequent change to the programme in the Academies Act 2010, the face of the academy 
school has changed dramatically. Whilst prior to 2010, academies may reliably refer to 
previously underperforming secondary schools that converted to sponsored academies, 
the alterations to policy post-2010 led to the production of both sponsored academies and 
converter academies, where converter academies previously attained high Ofsted ratings 
and typically voluntarily became academies. 
 
Eyles et al. (2015) attempt to analyse the differences in the characteristics of Labour 
academies relative to the post 2010 academies using NPD data on all secondary academy 
conversions between the 2002/2003 and 2012/2013 academic years. The study finds that 
the characteristics of post-2010 academies differ significantly from Labour, pre-2010, 
academies; early academies are characterised by low attainment and a high proportion of 
disadvantaged pupils from poor family backgrounds. This is unsurprising given the remit 
and aims of the Labour academy policy. Coalition academies, on the other hand, have a 
lower share of free school meals (FSM) eligible children and experience little change in 
the ability composition of their intake, unlike early academies. The paper therefore warns 
that that generalisation and extrapolation of research findings, based on early academies, 
may provide a distorted and unreliable view of coalition converter academies, due to the 
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significant difference in converting school's characteristics between the two policy 
periods. Though it is important to review the existing literature to evaluate the methods 
of analysis and data adopted, the results may not be entirely meaningful in the analysis of 
later converter academies.  
 
Due to the availability of data on post-2010 academies and pupil outcomes being rather 
restricted, due to the short length of time since the policy change, few papers have 
analysed the effect of the programme since 2010. It is therefore important to take into 
account this change in policy when both comparing results with the existing literature and 
when undertaking the evaluation itself within this chapter, since it is possible that 
converting failing schools into academies does not have the same impact upon pupil 
performance as in already well performing schools. In addition, the pre-2010 programme 
focused on underperforming secondary schools and just as few papers have analysed the 
academy programme post-2010, few have analysed the programme in regards to primary 
school pupil performance.  
 
Furthermore, a number of early papers analysed the impact of the academy programme 
at the school-level, however, as discussed by Eyles and Machin (2015), it is highly likely 
that the pupil composition will change following academy conversion, or more generally, 
following a change in institution type. The results of studies at the school-level may 
therefore reflect the adaptation of pupil intake following conversion. 
 
One paper with particular relevance to this chapter is Eyles and Machin (2015) which 
analyses the impact of academy school conversion on pupil intake and pupil performance. 
Using NPD pupil level data from the 2000/01 to 2008/09 academic years, the impact of 
academy conversion at the secondary school level is analysed. To ensure that academy 
enrolment is exogenous, performance effects are examined for students who are enrolled 
in the secondary school before it converts to an academy. The study adopts a difference-
in-differences set up and defines the control group as the students enrolled in schools that 
become academies after the sample period ends. 
 
The impact of academy conversion on pupil intake is firstly considered with the quality 
of pupil intake being measured by the KS2 score of pupils on entry to secondary school. 
A differences-in-differences approach is adopted to compare the intake quality of 
academies before and after conversion, relative to non-academies. The results suggest 
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that individuals with higher KS2 test scores are attracted to schools that convert to 
academies, thus suggesting significant differences in the pupil ability composition post 
academy conversion. This effect seems to grow over time but is only apparent for 
academies converters that were previously community schools. 
 
The study goes on to examine the impact of academy status on pupil performance by 
observing KS4 (GCSE) attainment; since individuals must be already enrolled in the 
school when it converts to an academy, the study is limited to four years post conversion 
so that individuals may experience academy conversion when in their first of five years 
at secondary school; the set up allows for estimates to be obtained for each of the years’ 
post-conversion separately. The years of academy school attendance therefore may vary 
between individuals. Not all individuals who enrolled in the school remained there to take 
their KS4 exams, therefore an alternative approach is taken to that analysing the impact 
on pupil intake. In order to estimate the Local Average Treatment Effect (LATE), 
selection into academy conversion, defined as treatment, is accounted for by using the 
intention to treat (ITT) status21 as an instrument for the outcome which indicates whether 
the individual started in the school which later became an academy and if the pupil was 
enrolled in the school in the conversion year. The results indicate that the KS4 
standardised score is significantly increased by attending an academy converter; this 
impact on pupil performance is increasing in the number of years of academy attendance. 
Relative to individuals who attend state schools that later become academies, individuals 
who attend academies therefore benefit from a higher value added. The paper also 
examines the impact of academy conversion on Ofsted inspection ratings and finds that 
on average, schools were likely to gain improved ratings after conversion relative to the 
control group used throughout the study. Overall, the study therefore suggests that 
academies are beneficial for educational outcomes.  
 
Worth (2014) similarly analyses the impact of secondary school academies upon pupil 
performance at GCSE level; this study is one of only a few that attempts to analyse the 
impact of post-2010 academies. Academy schools are analysed based upon the year of 
conversion with the outcomes being measured in 2014, thus allowing for the duration of 
academy status to be examined. Data from a number of sources are adopted, including 
data from school performance tables, the DfE open academies list, Ofsted historical data 
                                                          
21 The ITT group consists of all students who are enrolled in the school prior to conversion and are in line 
to complete their GCSEs at the school  
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and NFER’s register of schools; the study utilises the data from the 2009/10 academic 
year until the 2013/14 academic year; all academies have been an academy school for 
between 2 and 4 years since the academy converters of the 2009/10, 2010/11 and 2011/12 
academic years are observed. The paper uses a propensity score matching methodology 
to compare academies to maintained non-academy secondary schools. Schools are 
matched based on having similar characteristics at the time they became an academy, 
including the proportion of pupils gaining the gold standard GCSE outcome22, the 
proportion of pupils FSM eligible and the school Ofsted rating.  A number of outcome 
measures in are observed and are measured in 2014, including the average KS4 point 
score, the percentage of pupils achieving the gold standard and the average value added. 
A regression analysis is also undertaken to take account of differences in converter 
academies and the control group in terms of individual level, pupil characteristics.  
 
The results identify an insignificant difference in the performance of converter academies 
relative to characteristically similar maintained schools, though in 2014, converter 
academies that had opened as academies for two years were found to significantly 
outperform schools in the control group in the attainment of the gold standard and the 
value added, though differences are small. The study also fails to identify a relationship 
between the time open as an academy and performance, when comparing earlier and later 
converters. 
 
A number of largely descriptive papers, presenting non-causal impacts of academy 
schools have also been presented within the literature. One example is a paper by Gorard 
(2014) that utilises data from the NPD and Annual Schools Census (ASC) to investigate 
the performance and pupil intake of academies. The study echoes the findings of Eyles et 
al. (2015) since it suggests that sponsored academies and converter academies are vastly 
different with dissimilar characteristics. Additionally, the paper highlights that converter 
academies are much less likely to have a high proportion of FSM children whilst high 
percentages of converter academies are likely to be found in areas with high levels of 
local socio-economic segregation. 
 
Also of particular interest to this chapter is a descriptive report from the Department for 
Education (2014a) which analyses the Ofsted outcomes of both primary and secondary 
                                                          
22 The gold standard at GCSE refers to the attainment of 5+ GCSEs A*-C including English and maths 
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converter academies in 2012/13. The report indicates that relative to local authority (LA) 
maintained primaries, primary converter academies were more likely to maintain an 
outstanding Ofsted rating, while those rated good or satisfactory were more likely to gain 
an improved rating when inspected in 2012/13. The report also indicates that the 
proportion of primary converter academy pupils achieving level 4 (the expected level for 
KS2), or above, is much higher than in LA primary schools. Of course, considering the 
reviewed literature, this may reflect that higher ability pupils are attracted to converter 
academies since the report does not report causal effects. 
 
4.3.2 School autonomy and school choice 
 
Greater school autonomy is often quoted as the main benefit of academy status and one 
of the most common reasons for conversion amongst academy schools (Cirin, 2014); 
greater autonomy arguably provides academies with greater freedom in school 
management that aids innovation and improvement. In a survey of 2919 academies in 
2013, two thirds of established converter academies reported that they believed 
attainment had been improved whilst academies attributed the largest improvements to 
be through increased collaboration and changes in school leadership.  
 
The introduction of new types of schools into the educational system is also likely to 
expand school choice, which, together with autonomy, is argued to assist in increasing 
educational standards. With greater school choice, student preferences are likely to be 
more closely matched to schools, whilst market mechanisms are likely to provide 
incentives to schools since better schools that attract more students gain more funding 
(Machin and Silva, 2013). 
 
While the research on the impact of the 2010 academy programme remains under 
developed, studies from other schooling systems such as in the US and Sweden, where 
similar school types with greater levels of managerial autonomy have been developed, 
provide evidence on the impact of greater school autonomy and school choice. 
 
Since 1993, charter schools have been introduced into the American educational system; 
US charter schools bear a number of similarities to England’s academy schools namely 
due to the greater level of autonomy charter schools possess. Charter schools have control 
over the curriculum taught, the daily and annual school timetable and staffing decisions, 
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just as academy schools do. Charter schools are typically newly developed schools that, 
whilst privately owned, remain publically funded. Since there are a number of differences 
between US charter schools and academies, the relevance of the charter school literature 
may be somewhat limited for academy schools. 
 
A number of studies of US charter schools exploit the lottery system used to allocate 
students to charter schools when the school is over-subscribed. Abdulkadiroglu et al. 
(2011) take advantage of the random allocation of pupils to construct a quasi-
experimental research design to evaluate the impact of charter school attendance on pupil 
attainment using data from Boston. The study also evaluates the impact of attendance at 
pilot schools which are similar to charter schools in terms of independence but have a 
lower level of autonomy. Individuals who fail to benefit from charter school attendance, 
due to the lottery system, are used as a control group. The results suggest that attendance 
at a charter school does improve test scores for middle and high school students in English 
language arts and in mathematics. The results are consistent with a number of other 
charter school studies that also utilise the lottery allocation of students in the methodology 
and identify positive effects of charter school attendance upon student outcomes (Hoxby 
and Muraka, 2009; Angrist et al. 2010).  
 
Sweden presents an alternative education system for comparison in the analysis of 
England’s academy schools; educational reforms in the 1990s in Sweden led to the 
introduction of new schools that gained greater levels of autonomy relative to existing 
schools, due to their independence from government control. Additionally, vouchers were 
introduced into the schooling system; independent schools would be funded by local 
government through a voucher for each pupil attracted to the school. Since free choice 
remained between public and independent schools, the system thereby theoretically 
increased the incentives for schools to raise standards and improve attainment in order to 
attract more students and therefore funding. Though the reform was implemented 
throughout the country, the number of independent schools varied across municipalities 
with some regions having no independent schools. 
 
A study by Böhlmark and Lindahl (2012) uses administrative data from students born 
between 1972 and 1993 to identify whether changes in the average educational outcomes 
across municipalities were consequential of the differential growth in independent 
schools across municipalities. The study observes test scores at the end of compulsory 
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education alongside high-school grades, years of schooling and university enrolment. The 
methodology involves estimating a basic OLS model and taking a difference-in-
differences approach; changes are compared between municipalities over the time period 
observed to compare pre-reform years to post-reform years. The results show that even 
when controlling for changes in demographics, family background and characteristics of 
the municipality, an increased share of independent school students leads to an 
improvement in the educational performance. Achievement at the end of compulsory 
schooling, mean high-school grades and the proportion of individuals attending university 
are improved when the share of independent schools increases. Robustness analysis 
reveals that these findings are not driven by pre-reform differences in educational 
outcome trends between municipalities. The study therefore suggests that whilst greater 
autonomy may benefit schools, increased competition may also be a factor that assists in 
raising standards. 
 
While attendance at an academy school is likely to influence child outcomes the 
experience of a change in school type while attending the school may also have an impact 
upon the outcomes of pupils. Within this chapter, the individuals observed in the sample 
experience both attendance at an academy and the conversion process. Research by Clark 
(2009) examines the impact of a reform in the British educational system that lead to 
schools becoming different types of institution. The reform allowed schools to apply to 
become grant-maintained (GM) high schools thus gaining autonomy by no longer being 
under LA control. In order for schools to gain GM status, the support of pupils and parents 
had to be gained by a majority vote. While this reform led to one in three high schools 
becoming GM schools between 1988 and 1997, a number of schools failed to gain the 
majority vote. The paper adopts a regression discontinuity approach by comparing 
performance in schools around the majority vote threshold; schools that achieved 50 
percent of votes, and therefore became GM schools, are compared to schools who gained 
under 50 percent of votes. Using data from the annual school census 1975-2003, the study 
identifies that pupils attending schools that narrowly won the vote and gained greater 
autonomy through GM status, benefitted from significantly improved pupil performance. 
Though this school type is not representative of the academy school, the schools did 
benefit from greater autonomy. While the author argues that the results may be driven by 
the improvement in pupil intake quality after GM conversion, there are also suggestions 
that the performance gains may possibly be due to the increased resources and increased 
flexibility surrounding organisational changes and the use of resources.  
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Relatedly, Gibbons and Silva (2011) analyse the impact of attendance at primary schools 
that benefit from greater levels of autonomy, specifically, voluntary aided (VA) or 
foundation primaries.  NPD data is adopted since it provides data on over one million 
pupils including information about each pupil’s place of residence, future school 
attendance and academic record. The paper exploits the density of information provided 
by the data to estimate the impact of attendance at such schools by controlling for a 
multiplicity of factors that influence the propensity to attend a faith school. Individuals 
living in close proximity are compared to one another; the paper is also able to condition 
on the choice of secondary school attended to ensure characteristically similar individuals 
are compared within the analysis. The results from the pupil value-added model adopted 
indicates that there are no advantages, in terms of pupil performance, of attending more 
autonomous faith schools, relative to attendance at a less autonomous LEA controlled 
primary school. The paper suggests that pupils in faith schools are more likely to be higher 
in the ability distribution, signalling that more able pupils are more likely to attend more 
autonomous primary schools.  This is a similar finding to that of Eyles and Machin (2015) 
and Clark (2009). 
 
A related, earlier paper by Gibbons et al. (2008) focuses on analysing specifically the 
impact of school choice and competition upon pupil attainment. The authors address the 
possible endogeneity issue associated with school choice and pupil performance by using 
an instrumental variables (IV) approach. School choice is instrumented by the distance 
between a school and LEA boundary since it is argued that schools close to the boundaries 
face less competition. This is because only schools within an individual’s own LEA may 
be attended thus pupils living near boundaries have less choice in nearby schools since 
other close-by schools may be outside of their LEA boundary. These pupils crowd out 
those who would have travelled from afar, whilst the school catchment area may be 
truncated near the boundary. Adopting data from the South East of England and observing 
the KS1 to KS2 value-added as the outcome measure of pupil performance, the results 
from the IV methodology fail to identify a causal relationship between school choice and 
competition and pupil performance. However, the results find that for primaries with 
autonomous governance, school competition leads to positive pupil performance gains; 
this effect is not identified for LEA controlled schools but for VA schools. The value-
added score is increased by 1.6 points for each competitor. This effect is equivalent to 16-
19 weeks progress in English and maths. Accordingly, the results suggest that increased 
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school choice may improve standards when combined with a greater degree of school 
autonomy. This is found to be especially so for pupils from disadvantaged families who 
are eligible for FSM. 
 
4.4 DATA 
 
The National Pupil Database (NPD) is adopted within this chapter to identify the impact 
of converter academies on pupil performance. The NPD is a pupil-level database 
containing data on all pupils in state schools in England. The census dataset matches pupil 
level data to school characteristics. The NPD provides data on pupil characteristics, such 
as ethnicity, English as an additional language (EAL) status and free school meal status 
(FSM).  Attainment data is also available for each pupil; attainment information is 
provided by the NPD from Key stage 1 to Key stage 5, allowing for pupils to be tracked 
over time, across schools and educational institutions.  
This chapter will make use of NPD data from 2007-2014 based on the academic years 
observed in Table 4.1.The analysis therefore utilises the panel nature of the NPD data 
since the same individuals will be observed at two different points in time. Since this 
chapter is interested in the academy conversion of primary schools, KS1 and KS2 are 
specifically of interest. The data used for this analysis will include information on pupils 
when in the final year of KS1 aged 6 or 7 (dependent on the month of birth), and when in 
KS2, which marks the final year of primary schooling in the UK when pupils are aged 10 
or 11.  
Table 4.1 Observed academic years 
KS1 ACADEMIC YEAR KS2 ACADEMIC YEAR 
2007/2008 2011/2012 
2008/2009 2012/2013 
2009/2010 2013/2014 
 
This chapter additionally utilises institutional data provided by the Department for 
Education, which provides additional school level information on factors such as the type 
of institution and the school open date. The institutional data are available for all schools 
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in the sample period and therefore provide information on changes in the school over 
time, such as the type of institution.  
The pupil level data do provide some school characteristics but for each individual pupil, 
school data are only observed in the two periods in which the pupil data is reported, that 
is KS1 and KS2. The pupil level data are therefore combined with the institutional data, 
matching pupils to their schools. The matching of pupil and school data allows for school 
data to be observed for each individual even after they leave school and therefore after 
the observation period ends for the pupil. Additionally, the matching allows for school 
activity to be observed between KS1 and KS2. This allows for the exact academic year 
of changes to be identified, whereas in the pupil level data, the change would only be 
apparent once the pupil is observed in KS2, though a school change may have taken place 
in the previous academic year.  
The data are therefore suitable in this pupil-level analysis of converter academies, since 
individuals who were attending school when the school converted to an academy may be 
identified. Furthermore, since the data allow for schools to be observed even after the 
pupil has left the school at the end of KS2, we are able to identify whether the school 
went on to become an academy once the pupil left the school. This information provides 
the basis of the methodology since it allows for individuals who experienced academy 
conversion to be compared to individuals from the same cohort, from similar schools who 
simply did not experience attendance at a converter academy as they had already left the 
school when the school later converted to an academy. This provides a more suitable 
comparison group than schools that never became academies as it is likely that schools 
that eventually become converter academies have more comparable characteristics.  
Additionally, the data are particularly valuable since they include all individuals from 
primary schools in England in the sample period; there is therefore no issue or 
questionability of the data being representative.   
As indicated in Table 4.1, the NPD data utilised will span six years since observing 
individuals from KS1 to KS2. 
The analysis will involve three cohorts; those leaving in 11/12 and 12/13 alongside those 
leaving in 13/14. Within these specific cohorts, a plentiful sample of individuals who 
attend schools that become converter academies is provided. Table 4.2 indicates the year 
of academy conversion experienced by individuals within the sample, given in 
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observation terms23. Of course, not all pupils will be treated since some pupils will have 
left school by the year of conversion, for example all individuals within the sample will 
have completed primary school by 2015 when some primary schools convert. 
Table 4.2 Year of academy conversion of school attended by sample 
YEAR ACADEMY OBSERVATIONS PERCENT 
2011 13,142 5.32 
2012 54,254 21.96 
2013 70,262 28.45 
2014 60,028 24.30 
2015 49,324 19.97 
Total 247,010  
 
The outcome of interest within this analysis is the percentile rank of the child’s average 
point score (APS). The APS is reported within the NPD at both KS1, when the child is 
aged 7, and at KS2 when aged 11 and in the final year of primary schooling. The APS in 
KS1 is calculated as the average score achieved in reading, writing and mathematics 
obtained from a teacher assessment. In KS2 the APS is based upon the average point 
score achieved in English, maths and science in the KS2 standardised national tests 
(SATs) taken at age 11 by all primary school pupils. Though these measures vary slightly 
in the subject that is assessed24 since tests need to be age specific, the scores between KS1 
and KS2 are comparable since providing an indication of the child’s overall level of 
ability; it likely that there will be a high correlation between the scores achieved in 
individual subjects. Furthermore, the APS is used to estimate the value added score 
between KS1 and KS2 which is a widely adopted measure of progression between 
different levels of education (Gibbons et al.2013; Wilson and Piebalga, 2008). Rather 
than observing the APS directly, the outcome of interest within this chapter is the 
percentile rank of the child in terms of APS; of interest, therefore, is where the child lies 
in the APS distribution. The APS percentiles are estimated within both the final KS1 and 
the final KS2 year of the pupil; the percentile rank of the pupil is based upon their rank 
within their cohort and therefore indicates their percentile position amongst pupils in the 
                                                          
23 This equates to 123,505  individuals whose schools become converter academies since individuals are 
observed in 2 periods; KS1 and KS2 
24 In KS2 English assessments, reading, writing and spelling and grammar assessed; these are therefore 
very similar to the assessments in KS1with the exception of science. 
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same school cohort who were assessed at the same time25. Observing the percentile rank 
rather than the APS score directly, allows for the three cohorts to be compared to one 
another; each cohort will sit a different KS2 SATs exam which may vary in difficulty; 
this would not be accounted for by observing the APS score. Using the percentile rank of 
the pupil provides an indication of where an individual sits in the ability distribution 
within their cohort; this rank is easily comparable across cohorts. The rank of the pupil is 
often observed within the education literature, for example, Machin and McNally (2008) 
similarly analysed the percentile reading score of pupils in the analysis of the literacy 
hour.   
Figure 4.1 provides a density plot of the KS1 scores of both treated and control groups; 
the plots indicate the APS percentile distributions in the two groups before treatment. It 
is clear that the KS1 percentile rank distribution is similar for treated and control 
individuals with the exception of some points, for example at the 80th percentile, where 
the density of treated individuals is slightly higher than in the control group, though the 
distribution is very similar. The mean percentile rank among the control group is 48.39 
and therefore very similar to the mean percentile rank of the treated group at 48.97.   
 
 
 
 
 
 
 
 
 
 
 
 
                                                          
25 The percentile rank is based on all pupils within the cohort excluding those who are dropped from the 
sample due to missing data and other reasons to be specified later in this data section.  
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Figure 4.1 KS1 APS percentile distribution treatment and control groups 
 
Figure 4.2 similarly provides the density plots of the APS percentile rank of individuals 
within the treatment group and control group, but based on the KS2 APS of individuals, 
therefore indicating scores after the treatment. The plot indicates differences in the 
distribution of the APS rank between the treatment and control group; this is especially 
apparent up to the 20th percentile and beyond the 60th percentile. The percentile rank 
density is rather similar for the treated and control groups between the 20th and 60th 
percentile. Beyond the 60th percentile, there is greater disparity in the distribution between 
treated and control groups. There is also a greater difference in the mean percentile rank 
of the treated and control groups, at 52.47 and 51.06 respectively. The plots therefore 
indicate that while individuals seem rather similar in terms of their APS rank among their 
cohort at KS1 before treatment takes place, once the treated group experiences academy 
conversion, a disparity in the distribution of the APS percentile rank begins to emerge 
between the treated and control groups at KS2. These raw statistics also indicate that the 
difference in the mean percentile score between KS1 and KS2 is greater for the treated 
group, with a difference of 3.5, than for the control group, with a difference in mean 
percentile score of 2.7.   
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Figure 4.2 KS2 APS percentile distribution treatment and control groups 
 
 
Individuals are dropped from the sample should the unique identifier of the school 
attended in KS1 be different from KS2; it should be noted that the unique identifier will 
not change in the event of academy conversion. By dropping individuals who experience 
a change in the unique identifier, just over 1,100,000 observations are dropped from the 
sample. The unique identifier could change in three situations, thus leading to individuals 
being dropped from the sample.  The first situation is when a school’s local authority 
experiences a reorganisation. Secondly, the change in identifier may be due to the 
movement between schools between KS1 and KS2; this may simply be children moving 
from one primary school to another. Finally, the unique identifier will change for children 
who move from an infant to junior school; these children are likely to account for a large 
proportion of the dropped sample.  
This change in the unique identifier therefore recognised individuals who should be 
dropped from the sample due to one of three reasons, each of which should be justified. 
Firstly, the individuals who experience a change in LA are dropped from the sample since 
a reorganisation of the LA may mean that schools are placed in different LAs or share a 
LA with a different set of schools following reorganisation. This could have implications 
for the school in terms of competition and pupil intake alongside the organisation of the 
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school, due to changes in teachers’ pay which is associated with the LA for example. 
Additionally, a reorganisation may prevent schools from gaining from LA initiatives in 
education. Generally speaking, there may be a number of impacts upon the school and 
therefore potentially pupil performance resulting from any changes in the structure of the 
LA. 
Secondly, individuals who move between schools are dropped from the analysis as a 
school move is likely to influence the child’s experience of the school and may possibly 
influence their outcomes. A change in scores between KS1 and KS2 for children who 
move schools may therefore be reflective of the school move rather than the treatment. 
Finally, in dropping individuals who experience a change in the unique identifier between 
KS1 and KS2, children attending different infant and junior schools are removed from 
the sample. The reason for this is that even when the pupil attends the linked infant and 
junior schools, it is difficult to identify, with complete certainty, the extent to which the 
management, running and organisation of the school is interconnected. The difference in 
the organisation and management of linked infant and junior schools may vary between 
schools, whilst this may be a factor influencing a child’s progress. In analysing the impact 
of converter academies, steps have been taken to ensure that the analysis carried out is 
based on children already attending the school. Since infant and junior schools may be 
seen as two separate schools, children attending these school types are excluded from the 
analysis to maintain consistency. The analysis of converter academies is therefore based 
on primary schools with combined infant and junior levels, accommodating for children 
aged 5-11. 
Alongside the individuals that are dropped due to changes in the unique identifier, 
individuals are also dropped from the sample if KS1 data, including the academic year, 
is missing. This is because key characteristics and identifiers are unobservable. In 
addition, individuals who do not start KS1 and KS2 at the expected age are dropped from 
the sample as it is possible that a late or early start in the key stages will influence the 
progress and attainment of pupils. These individuals may not be comparable to all other 
individuals who begin the key stages at the usual age as there may be unobservable 
characteristics relating to their start date. Dropping these individuals leads to the loss of 
523,376 observations, leaving a sample of just below one million individuals and 
therefore almost two million observations, since individuals are observed in both KS1 
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and in KS2. Table 4.3 summarises the number of observations in the sample following 
the loss of these individuals.  
Table 4.3 Sample size summary 
 SAMPLE SIZE (OBSERVATIONS) 
 
PUPIL DATABASE: 
Original 3,624,558 
Drop: Unexpected start date KS1 / KS2 
& missing data.  
523,376 
Drop: Individuals with change in 
unique identifier 
1,102,756 
Total sample size after drops: 1,998,426 
 
INSTITUTION DATABASE: 
Original 280,026 
Drops 25,971 
Total Sample size after drops: 254,055 
 
Within the institutions data there are a number of institutions that are reported to be both 
academies and a different institution type within the same academic year; these 
observations are dropped from the analysis as it is difficult to establish from the data 
whether in each individual case the school misreported the institution type in one instance 
or whether the school did convert to an academy and then later returned to a non-academy. 
Dropping these observations leads to 25,971 institution observation years being removed 
from the sample though this eradicates the ambiguity of the type of institution in certain 
years. Even with the loss of these institutions, the data continue to provide over 250,000 
institution observation years.  
As an extension of this chapter, the analysis of academy school conversion will be 
undertaken when considering the area deprivation of the school, to identify whether there 
is a differential effect of the converter academies amongst pupils who attend schools in 
the most deprived areas relative to the least deprived areas. Since the data were 
unavailable within the NPD dataset for the years of interest, area data was sourced and 
matched with the Lower layer Super Output Area (LSOA) to provide the Index of 
Multiple Deprivation (IMD) and Income Deprivation Affecting Children Index (IDACI) 
   
192 
 
associated with the school. This provides an indicator of the deprivation of the area in 
which the school is located and of neighbouring children. Since a higher number of 
primary schools exist within the UK relative to secondary schools, meaning that the 
average distance to school is relatively short at 1.6 miles (Department for Transport, 
2014), the deprivation of the school is also likely to represent or be highly correlated with 
the deprivation of the child’s neighbourhood. Matching in these data allows for the 
extension of the analysis of academy conversion but also allows for local area deprivation 
to be controlled for within the basic models.  
4.5 METHODOLOGY 
 
When attempting to evaluate the impact of academy conversion upon student outcomes, 
an issue that often arises in policy evaluation must be faced, that is, the evaluation 
problem. This problem arises since individuals cannot be observed in two states at the 
same point in time; given the states of either being treated or untreated, an individual may 
experience one state but not both at any time, so only one outcome per person is actually 
observed at any single point in time. The evaluation problem is explained thoroughly in 
the second chapter of this thesis.  
In this chapter, the evaluation problem occurs because a treated individual’s KS2 
attainment cannot be observed both when the child attended an academy converter and 
when having attended a school that has not yet converted to an academy. For treated 
individuals, a counterfactual outcome is therefore required to identify the outcome where 
the individual does not receive treatment.  
The approach taken in this chapter will involve comparing treated individuals who 
experience academy conversion, with individuals from the same cohort whose schools 
became academies but once they had left. Individuals who attend schools that do become 
academies but after the date which they leave provide a suitable control group, since 
observable and unobservable characteristics associated with academy conversion are 
differenced out. Schools that eventually become academies may therefore have more 
similar characteristics to schools that have already converted to become academies than 
schools that do not convert at all; this is especially so since academy conversion is not 
random and is a choice made by the school. This is a similar approach to Eyles and 
Machin (2015) who compare the outcomes of students in academy schools to the 
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outcomes of students in state schools that convert to academies after the sample period 
ends. 
This chapter also imitates an additional feature of the Eyles and Machin (2015) 
methodology by only observing individuals who already attend the primary school before 
academy conversion. In taking this approach, academy conversion should be exogenous 
to individuals who already attend the school since the school enrolment choice is made 
prior to conversion; individuals, or their parents, cannot therefore opt into treatment by 
choosing a school that is soon to become or in the process of becoming an academy. 
Additionally, the cohorts observed will have experienced at least three years in school 
before conversion, as will later be explained. 
With a greater level of autonomy and independence from local authority control, schools 
may arguably adjust their admissions policy in order to gain a more desirable pupil intake 
to assist in improving academic standards (Wilson, 2011). Eyles and Machin (2015) do 
identify that schools which convert to academies admit higher ability students whilst 
Gibbons and Silva (2011) identify that more able pupils are more likely to attend more 
autonomous primary schools.  With a higher ability intake, simply comparing all 
individuals who experience academy conversion to individuals in later converting schools 
may lead to biased results since the more able are more likely to achieve higher KS2 
scores, rather than the improved attainment being due to the conversion to an academy. 
The approach of only identifying existing students of academy converters as treated also 
overcomes this potential issue since the admission of each cohort observed occurred 
before conversion and is therefore likely to be more similar to the intake of later 
converting schools in the control group. 
One additional feature of the methodology adopted within this chapter is that while 
individuals who attend academy converters are compared to those in schools which later 
become academy converters, treated and control individuals within the same cohort are 
compared; thus, individuals in the treatment and control leave primary school in the same 
year. By comparing individuals within the same cohort, cohort specific effects and time 
effects are controlled for within the models since they are equal for treated and control 
individuals. This also allows for pupils to be compared within the same percentile rank 
since the rank relates to the APS scores of pupils in a particular cohort.  
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4.5.1 Difference-in-differences 
 
A difference-in-difference methodology will be adopted in order to identify the impact of 
academy status on pupil performance, specifically at primary school. The approach 
allows for the estimation of a treatment effect, specifically, the average treatment effect 
for the treated. This approach is related to the before-after estimator which simply takes 
the difference in mean outcomes for treated individuals before the treatment occurs and 
after treatment; in doing so, fixed individual characteristics are controlled for in the model 
and the average treatment effect on the treated (ATT)26 is obtained. This approach, 
however, utilises the before treatment outcome as the counterfactual for after treatment 
outcomes though over time there may be factors influencing the outcome; over time, it is 
assumed that a child’s average point scores will increase as they gain more knowledge 
and gain learning experiences. It is therefore difficult to establish what growth in 
attainment should be attributed to certain factors, such as the experience of attending an 
academy school. One problem of the before-after estimator is therefore the assumption of 
temporal stability of outcomes without treatment. It should be noted that this may not be 
an issue within this chapter since the outcome of interest is the APS percentile rank, which 
may not be expected to rise over time, rather than the APS absolute score. However, this 
chapter will continue to implement the differences-in-differences approach as adopted 
within the existing literature. 
The difference-in-difference estimation stems from the before-after methodology but 
relaxes this assumption of temporal stability, thereby taking into account possible 
outcome trends and changes in outcome variables over time. The difference-in-difference 
methodology is based on two predominant assumptions; firstly, there are common trends 
across the treatment and control groups, thus there are common shocks across groups and 
a common response to these shocks. Secondly, there is a time invariant composition 
assumption that suggests that participation in a programme depends on the fixed 
characteristics of an individual so there may be no transitory outcome shock which 
impacts upon participation.  
Individuals who are untreated are assumed to experience the same changes over time as 
the treatment group so that in the absence of treatment, the treated would be subject to 
the same trends as the untreated. Untreated individuals therefore provide the 
                                                          
26 Please refer to chapter 1 of this thesis for a discussion of the ATT 
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counterfactual outcomes of the treated, should they have not received treatment. This 
methodology will therefore allow for the evaluation problem to be overcome since it 
provides the counterfactual outcome of treated individuals in the absence of treatment.  
This common trend assumption may be demonstrated diagrammatically in Figure 4.3; 
with the outcome, APS, on the vertical axis and time on the horizontal axis, the outcomes 
of the control and treatment groups are shown at 𝑌𝑡0
𝐶  and 𝑌𝑡0
𝑡   respectively, in the first time 
period t before treatment. After treatment, the control group is given as 𝑌𝑡1
𝐶 , with the 
treatment outcome 𝑌𝑡1
𝑡 . The grey line depicts the trend of the treatment group without the 
treatment that takes place after time 𝑡0
 , since this follows the same upward trend as the 
control group. The treatment effect is therefore identified as the difference between the 
actual outcome (𝑌𝑡1
𝑡 ) and the outcome of the treated group in the absence of treatment 
given by the grey line. The group difference simply indicates the difference in the 
treatment and control groups before treatment, which will remain following treatment. 
Finally, the time effect depicts the common trend over time affecting both the treatment 
and control groups.   
This is a general depiction of the difference-in-difference model; in the analysis of this 
chapter, the group difference will equal zero, as will later be shown in the descriptive 
statistics; therefore, in the absence of treatment, not only would the trend be the same 
between the treatment and control group, but there should be no differences in the APS 
percentile rank of pupils who attend schools that become academy schools a year earlier 
than schools in the control group. Nevertheless, the difference-in-difference approach 
does account for any differences. 
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Figure 4.3 Difference-in-differences graphical depiction 
 
In the simplest case with two groups and two time periods, the difference-in-difference 
estimator may be formally identified as: 
(Eq. 4.1) 
[𝐸(𝑌𝑡1| 𝐷 = 1) −  𝐸(𝑌𝑡0| 𝐷 = 1)] − [𝐸(𝑌𝑡1| 𝐷 = 0) −  𝐸(𝑌𝑡0| 𝐷 = 0)]  
D denotes whether the individual is treated or not; 𝑌𝑡1 gives the outcome for individuals 
in time period 1, which is after treatment occurs, whilst 𝑌𝑡0 gives the outcome of 
individuals in time period 0, before treatment occurs.   
The untreated group thereby controls for time effects provided that these time effects are 
equal for the treated and control group. Since panel data are adopted and thus the same 
individuals are observed over time, unobservable individuals’ characteristics are 
controlled for within the difference-in-difference model. 
 
 
 𝑡0  𝑡1 
Time 
Group difference 
Time effect 
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4.5.2 Difference-in-difference application   
 
This chapter focuses on the impact of attending an academy converter primary school 
upon child cognitive outcomes; the percentile rank of the average point score (APS) is 
adopted as the outcome measure of attainment. Since it is measured at two points in time 
while children are at primary school, both in KS1 and KS2, the percentile APS score 
provides a suitable outcome to adopt when using difference-in-difference analysis. KS1 
APS percentile scores therefore provide the pre-treatment outcome when time is equal to 
0, as in Figure 4.1 and equation1. KS2 APS percentile scores therefore provide post-
treatment outcome scores when time is equal to 1.  
The treatment occurs at a point in time between KS1 and KS2 when children are aged  
between 7 and 11 respectively. Individuals are deemed treated if they already attend a 
primary school which converts to an academy after the end of KS1, when the APS is 
measured, and before they leave the school at the end of KS2 when aged 11. The control 
group consists of individuals from the same cohort as the treated group whose school 
converted to an academy after the year they left the primary school. Since individuals in 
the control group are within the same cohort, they are observed in KS1 and KS2 at the 
exact same point in time. Unlike the usual difference-in-difference set up, there is 
therefore not a single point in time which marks the treatment or the introduction of a 
policy for all treated individuals.  
The analysis will focus on comparing individuals within the three cohorts as indicated in 
Table 4.1; by observing three cohorts there are six main models that may be analysed; 
multiple models are estimated, rather than a single model, in order to determine the 
robustness of the results. The models to be estimated are summarised in Table 4.4. Within 
the first five models individuals from the treatment and control group will be from the 
same cohort, thus within each model the year of KS2 completion is the same for the two 
groups. The treatment and control group therefore vary in the date in which the school 
became an academy. In model A for example individuals are deemed treated if they left 
primary school at the end of the 11/12 academic year, and if the school became an 
academy in the 11/12 academic year27. The control group also completed KS2 at the end 
of the 11/12 academic year but the school that they attended did not become an academy 
                                                          
27 The academic year continues to be recognised as September to August. For academy converters however, 
June to May is considered the same academic year since converters in July and August would not be open 
as academies for an entire month to students until September. E.g. an academy converting in July 2011 
would be considered as converting in the 11/12 year rather than the 10/11 academic year.  
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until the 12/13 academic year when the control group would have already left the school. 
In model A, treated individuals therefore experience up to one year of attending an 
academy converter.  
Model B is similar to model A in that the treatment group consists of individuals who 
leave primary school at the end of the 11/12 academic year and the school attended also 
converts to an academy in this year. This model varies with model A in the control group, 
as individuals whose school converted in 13/14 are observed, rather than 12/13 converters 
as in model A.  
The 12AB sample simply pools model A and B so that the treatment group consists of all 
individuals who left primary school at the end of 11/12 and whose school became an 
academy in 11/12; the control group is all individuals from the same cohort whose school 
converted to an academy up to two years after the pupils left the primary school.   
Model C varies from the other five models as treated individuals experience up to two 
years of attending a converter academy since in this model, treated individuals leave 
primary school at the end of the 12/13 academic year though the school attended may 
have become an academy as early as 2011.  
Unlike previous models, model D examines the impact of converter academies that 
converted in the 12/13 academic year; previous models examined 11/12 converters.  
The final pooled model simply includes all treated individuals who attended school when 
the school converted to become an academy while the control group continues to include 
individuals who left school before academy conversion; these individuals may have left 
primary school in any year from 2012 to 2014 thus cohort dummies are entered into the 
pooled model to control for year and cohort specific effects. Three cohort dummies are 
entered for each of the year groups as indicated in Table 4.1; these dummies are based on 
the year that the individual began KS1 and completed KS2. 
Figure 4.4 provides a diagrammatical depiction of the three cohorts that are observed 
within these models to aid Table 4.4. These cohorts are equally presented in Table 4.1. 
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Table 4.4 Models to be analysed 
MODEL BECAME ACADEMY YEAR 
LEFT 
PRIMARY 
 TREATMENT CONTROL  
A 11/12 12/13 11/12 
B 11/12 13/14 11/12 
12 AB 11/12 12/13 or 13/14 11/12 
C 11/12 13/14 12/13 
D 12/13 13/14 12/13 
POOLED Any time while 
at school 
After child left 
school 
2012-2014 
  
The first five models may therefore be represented in a general form as follows for pupil 
i in school s in year t: 
(Eq.4.2) 
𝑃𝐴𝑃𝑆𝑖𝑠𝑡 = 𝛽0 +  𝛽1(𝑇𝑟𝑒𝑎𝑡𝑖𝑠) ∗ (𝑇𝑖𝑚𝑒𝑡) + 𝛽2(𝑇𝑟𝑒𝑎𝑡𝑖𝑠) + 𝛽3(𝑇𝑖𝑚𝑒𝑡) + 𝛽4𝑋𝑖𝑠𝑡 + 𝛽5𝑆𝑠𝑡
+ 𝜀𝑖𝑠𝑡 
 
 
 
 
Figure 4.4 Cohorts observed 
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This varies from the single pooled model which may be represented as follows: 
(Eq.4.3)  
𝑃𝐴𝑃𝑆𝑖𝑠𝑡 = 𝛽0 + 𝛽1(𝑇𝑟𝑒𝑎𝑡𝑖𝑠) ∗ (𝑇𝑖𝑚𝑒𝑡) + 𝛽2(𝑇𝑟𝑒𝑎𝑡𝑖𝑠) + 𝛽3(𝑇𝑖𝑚𝑒𝑡) + 𝛽4𝑋𝑖𝑠𝑡 + 𝛽5𝑆𝑠𝑡
+ 𝛽6𝑇𝑡 + 𝜀𝑖𝑠𝑡 
PAPS gives the percentile rank of pupil 𝑖 at time 𝑡 in school 𝑠 within their cohort 
according to their APS. 𝛽0indicates the intercept term; 𝛽1 represents the coefficient on 
the interaction between the treatment dummy and the time dummy and therefore indicates 
the treatment effect. 𝛽2 denotes the coefficient on the treatment dummy and indicates, in 
the absence of treatment, the difference in the percentile rank of individuals in the 
treatment and control group. The treat dummy will take a value according to the model 
to be estimated; in model A for example, treated individuals will vary from those deemed 
treated in model C. The parameter 𝛽3 is the coefficient on the time dummy equalling zero 
when the child is in KS1 and equalling one when the child in in KS2. The time dummy 
indicates how the percentile rank of pupils’ changes over time, from KS1 to KS2. The 
parameter 𝛽4 is a vector of coefficients on the characteristics of individual 𝑖 at time 𝑡 in 
school s affecting their distribution in the test score ranks. 𝑆𝑠𝑡 is a vector of school 
characteristics that may influence pupils’ rank in the APS distribution of their cohort. 𝑇𝑡, 
which appears in equation 3 only represents the cohort dummies which enter the model 
to control for cohort and year specific time effects in the pooled model. Finally,  𝜀𝑖𝑠𝑡 
denotes the error term.  
It should also be noted that standard errors have been clustered at the individual level. 
Since the treatment variable equals 0 if the individual does not attend an academy and 1 
if the individual’s school converts to become an academy, the treatment variable is often 
serially correlated; the individual is either deemed treated or untreated throughout the 
data. The error term is therefore correlated over time if any unobservable characteristics 
determine whether or not and individual is treated, thus standard errors are likely to be 
biased. Clustering standard errors at the individual level is one potential solution to this 
issue (Cameron and Miller, 2015).   
4.5.3 Characteristic controls 
 
A number of individual and school controls are used within the model. Individual 
characteristics controlled for include English as an Additional Language (EAL), ethnicity, 
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free school meal eligibility (FSM), Special Educational Needs (SEN), gender and month 
of birth. The school characteristics controlled for include the school institution type, the 
deprivation level of the school’s local area and the month of academy conversion which 
is named ‘month into’.  
Firstly, a control for (EAL) enters the model as a dummy equalling one if the child is 
EAL and zero otherwise. Children with an alternative native language are understandably 
more likely to struggle in the learning environment when being taught in English, their 
non-native language; Sammons et al. (2007) identified that EAL is associated with more 
cognitive development problems for primary aged children. 
Given the existing evidence on the remaining individual characteristics, it is also highly 
important to control for these factors. Ethnicity does seem to matter in determining a 
child’s cognitive outcomes; Vignoles and Meschi (2010) identify that children from 
ethnic minority groups make greater progress than white children, while on average, 
females do better than males in terms of attainment. Evidence also suggests that white 
children in receipt of free school meals (FSM) are consistently the lowest achievers in the 
UK (House of Commons, 2014). Similarly, and expectedly, SEN is a consistent predictor 
of differences in educational attainment amongst children. Finally, the month of birth is 
controlled for within the model since younger children within the year group are 
consistently found to be academically disadvantaged, relative to children born at the 
beginning of the academic year (Campbell, 2013; Crawford et al. 2010); the month of 
birth is therefore controlled for in the model through month dummies.  
Local area deprivation is controlled for within the model through dummies for the IMD 
decile; though the deprivation relates to the local area of the school, it is also likely to 
represent or be highly correlated with the deprivation of the child’s neighbourhood since 
the average travel distance to primary school in England is 1.6 miles. The deprivation 
measure may also pick up the effect of the household deprivation of classmates who are 
equally likely to live in close distance to the school, thus, the households of these children 
may contribute to the IMD measure. 
The type of institution is also controlled for within the model; in the second observed 
period, treated individuals will obviously attend an institution that is an academy 
converter. It is important to control for differences in institution type before conversion 
for all individuals and in the post-treatment period for untreated individuals since there 
may be differences in the characteristics of institutions that may influence attainment. For 
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example, Silva (2006) identifies that attendance at a faith primary school leads to higher 
test scores in maths and English at age 11. Since faith schools have a greater level of 
autonomy than a number of other types of institution, the autonomy gains are likely to be 
much smaller when converting to an academy, relative to alternative institution types. It 
is important take account of differences in autonomy between institution types as greater 
school autonomy following conversion may be one factor that influences pupil outcomes. 
Three institution controls are entered into the model in accordance with the institutions 
observed in the data: community schools, voluntary aided schools and voluntary 
controlled schools with foundation primaries providing the base category28.  
Finally, the month of academy conversion will be controlled for; ‘month into’ indicates 
how many months into the academic year that the school converted, thus only schools 
that have converted will take a positive, non-zero value. For instance, a school converting 
in September will take a value of 1. Month into will equal 0 when the school has not yet 
converted; this will apply to both the control group observations and the treated 
observations in the pre-treatment period. It is important to control for the month of 
opening since the methodology adopted allows for schools to convert at any time within 
the academic year. Since conversion is likely to involve a change in leadership (Eyles and 
Machin, 2014), this may cause a level of disruption to the school’s management and 
running. Additionally, since schools may convert at any time, a school converting in 
September will provide pupils with greater academy exposure than schools converting 
towards the end of the academic year; since the effect short-term exposure to converter 
academies are studied, it is important to distinguish and control for differential levels of 
converter academy exposure.  
4.5.4 Deprivation analysis 
 
The original Labour academy programme initially aimed to convert failing schools in 
deprived areas into academies; this chapter specifically evaluates the coalition policy 
which allows for any school to apply to become an academy. Typically, these schools 
were not failing schools though many may have still been located within deprived areas; 
this is illustrated in Figure 4.5 which will be discussed within section 6.1. It is therefore 
                                                          
28 Community schools refer to state-funded primaries that are controlled by the local council. Voluntary 
aided schools are state-funded primary schools that receive contributions from 
a foundation or trust (usually a religious organisation) which has a substantial influence on the school 
running. Voluntary controlled primaries have less autonomy than voluntary aided schools but are 
similarly influenced by a foundation or trust.  
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interesting to identify whether there was a differential effect of the academy school 
conversion on schools in the most deprived areas relative to the least deprived areas given 
the initial aim of the original policy.  
A difference-in-difference methodology will continue to be implemented when the 
sample is restricted to pupils who attend schools within the top 30% of deprived 
neighbourhoods; treated individuals will continue to be compared to untreated individuals 
within the same cohort who similarly attended a school within the top 30% deprived areas 
according to the IMD measure. This analysis will assist in identifying whether, within 
deprived neighbourhoods, the academy programme actually did raise academic standards. 
In a similar manner, the analysis will be restricted to the lowest 30% deprived 
neighbourhoods. The results will then be compared between the deprived and non-
deprived neighbourhoods to identify whether a differential influence of academy schools 
exists.  
4.6 RESULTS 
4.6.1 Descriptive Statistics 
 
Before presenting the main results, the descriptive statistics will be discussed, firstly, 
presenting the characteristics of schools that selected into becoming a converter academy, 
relative to those that did not become academies in the sample period29. Table 4.5 indicates 
the proportion of observations in the observed cohorts who attended a school that 
eventually became an academy; the data provide over 247, 000 observations30. As 
described in Table 4.4, these individuals will enter the proposed models dependent on 
their treatment status, cohort and the year that their school converts. Conversely, 87.6% 
of the sample, equal to 1,751,416 observations, attended schools that do not become 
converter academies within the sample period; these individuals are not included in the 
analysis.  
Table 4.6 indicates the proportions of EAL pupils within schools that never became 
academies, and within converter academies. Overall, 16% of the sample is EAL; amongst 
the sample of individuals whose school converted to an academy, 12% were EAL whereas 
                                                          
29 Between 2008-2014 
30 247,000 observations is equal to 123,505 individuals since pupils are observed in two periods. The 
remainder of the results section will refer to observations rather than individuals 
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17% of the sample whose schools never became academies, are EAL. The statistics 
therefore imply that a lower proportion of EAL students experienced academy 
conversion.  
A similar situation is portrayed in Table 4.7 which indicates the proportion of FSM 
students who experience converter academies relative to schools that did not become 
academies. 
The proportion of academy converter pupils who are FSM is lower than the proportion of 
non-converter pupils who are FSM. The descriptive statistics therefore seem to indicate 
that schools that became converter academies were dissimilar to schools that did not 
become academies within the sample period; this is true when observing the composition 
of students between academies and non-academies in terms of EAL and FSM status. 
These descriptive statistics therefore provide support for the adopted control group within 
this analysis; rather than comparing converter academies to non-academies that seem to 
be dissimilar, converter academies are only compared with other eventual converter 
academies.  
Turning to the sample that will be utilised within the analysis, treated individuals are 
defined as those who are in school when the school becomes a converter academy whilst 
the control group consists of those whose school became an academy once they had left. 
Individuals whose school did not become an academy are therefore not included in the 
analysis; the 247,000 individuals from Table 4.5 are therefore identified as treated or 
control observations within Table 4.8. There is an almost equivalent proportion of treated 
and control individuals contributing 55% and 45% of the sample respectively. 
The IMD deciles of converters are provided in Figure 4.5. Observing the schools that 
become converter academies, it is clear that there is an almost equal distribution of 
deprivation amongst the schools that become converted31; from the raw data it therefore 
does not seem to be the case that converter academies were mostly schools that were in 
good, non-deprived neighbourhoods. The sample provides an almost uniform distribution 
of observations from each of the IMD deciles.  
The institution type of the control group and the treatment group are provided in Table 
4.9; these institution types obviously indicate the type of school before conversion for the 
treated individuals, whilst the institution type will remain the same for individuals in the 
                                                          
31 The IMD decile relates to the neighbourhood of the school and is based on the 2013 IMD index 
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control group at the time of leaving the school; the school will later convert. Though the 
treatment and control group are comparable in some respects, for example community 
schools account for the largest proportion of institutions, the frequency and proportion of 
foundation schools within the treatment and control group presents a variation between 
the two groups; there are fewer foundation schools that remain foundation primaries than 
foundation schools that become converter academies. 11% of converter academies were 
originally foundation schools. These descriptive statistics therefore support the inclusion 
of institution type controls within the models; since treatment and control groups do not 
comprise of identical proportions of types of institutions and all institution types are 
pooled within the models, the impact of the type of institution on pupil outcomes should 
be controlled for within the model.  
The remaining control variables of the models are compared between the treatment and 
control observations in Table 4.10. As in the previous tables, these descriptive statistics 
are based on all individuals who are deemed treated rather than being specific to the 
treatment and control groups of one specific model. These statistics are illustrative of the 
comparability and suitability of the control group adopted across the analysis. There are 
very few notable differences between the mean value of the control variables of the 
treated and control group. There is a slightly lower proportion of SEN pupils within the 
treated group and a higher percentage of white pupils in the control group while the 
average deprivation score (IMD decile) is higher in the treated group, signalling a higher 
level of deprivation; these differences are minor, however. From the statistics, it seems 
that there is an equal distribution of females and FSM pupils between the groups.  
Table 4.11 provides the number of observations in each of the individual models of 
analysis. Individuals are observed at two points in time in KS1 and in KS2. Since the 
control group remains the same in the first three samples, the sample size is the same; this 
is also true for the treated group within models C and D. The pooled model contains the 
greatest number of observations since it includes all individuals who were treated or 
untreated within the 2012-2014 academic years.   
Table 4.12 indicates the raw difference-in-difference statistics for each model. This is 
based on the APS percentile of the two individual groups. The difference indicates the 
change in the mean APS percentile between KS1 (before) and KS2 (after) for each group. 
The difference in the changes of the treatment and control group provides the raw 
difference-in-difference. As can be seen in the table, all difference-in-differences 
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estimates are positive, with the exception of model D, with model C presenting the largest 
estimation.  The estimate from model D varies from all other models since it provides a 
negative raw difference-in-difference estimate, suggesting that the treated group progress 
between KS1 and KS2 to a lesser extent than the control group whose APS percentile 
improves more over the observed time period.  
When comparing the before estimates by model, it is clear that before treatment took 
place, individuals in the 12/13 cohort who attended a school that converted in 11/12 
attained the highest mean KS1 percentile APS rank, this is the treated individuals from 
model C. The mean KS1 APS percentile is lowest among the individuals from the 11/12 
cohort who attended a 12/13 converter academy; this is the control group of model A. 
Before treatment, when both groups were subject to the same untreated state, the 
treatment and control group in model A are the most dissimilar in terms of KS1 APS 
percentile. Of course, as previously mentioned, any group differences will be accounted 
for within the difference-in-difference framework. 
Finally, Table 4.13 provides the raw differences in the APS scores of the three cohorts 
within the sample. Cohort 1 relates to the 11/12 primary leavers whilst 2 and 3 are the 
12/13 and 13/14 leavers respectively. Since the APS percentile is calculated within the 
cohorts and is therefore only comparable within cohorts, the mean APS score is provided. 
The mean APS from KS1 and KS2 is presented based on all individuals within the sample 
from each cohort. The table simply allows for the ability or APS level of the cohorts to 
be compared. As the table shows, the later cohort, which includes those who complete 
primary school in 13/14 attain the highest APS scores both at KS1 and KS2. The APS 
scores increase over time by cohort, though there are not great apparent differences in the 
average ability level of the cohorts. 
Table 4.14 similarly provides the raw differences in the APS score by cohort but also by 
treatment status within each cohort. Unlike Table 4.13, the mean APS scores are not 
generally found to increase with cohort; this is only true for the raw KS2 scores amongst 
control individuals who do not experience converter academies. Interestingly, KS1 scores 
decrease with later cohorts among treated individuals thus cohort1 obtains the highest 
APS score on average both at KS1 and KS2. In contrast, among the control individuals, 
the mean KS2 APS is lowest in cohort 1 and highest in cohort 3. Individuals from the 
treatment and control group are most similar in cohort 3; the mean KS1 and KS2 scores 
are marginally higher for the treated individuals.  
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4.6.2 Main results 
 
Table 4.15 provides a summary of the main results. The results from the full model, 
including controls, are provided in the appendix.  
4.6.2.1 Model A 
 
Model A analyses the impact of converter academies by comparing individuals who 
experienced conversion in the 2011/12 academic year, while in primary school, with 
individuals from the same cohort whose school became a converter academy in the 
2012/13 academic year, once they had left school. All individuals within this analysis 
completed primary school at the end of the 2011/12 academic year, thus all individuals 
are within the same cohort and are subject to the same time and cohort specific effects. 
Treated individuals receive a maximum of one year of exposure to a converter academy 
since the conversion may have occurred at any point in the 11/12 academic year. The 
results indicate that in the absence of treatment, the APS percentile rank of individuals in 
the treatment group is weakly significantly different to the rank of individuals within the 
control group at the 10% level of significance. 
The time variable indicates that over time, individuals are likely to move up the percentile 
rank in their cohort; between KS1 and KS2 pupils move 3.7 percentiles up the APS rank 
within their cohort. This rank is based on the APS scores of the entire cohort of individuals 
included within the sample; this rank therefore includes all pupils whose school did not 
become an academy but excludes those who attended infant junior schools as discussed 
in the data section.  Pupils in schools that eventually become academies move up the 
cohort rank which must mean that other children move down the rankings, thus, this must 
be the children of non-converter schools who are not included in this analysis.  
The main variable of interest is the interaction of time and treatment, providing the 
difference-in-difference estimate of 1.9. This is a significant result indicating that 
converter academies have a positive impact upon the percentile test scores of children at 
primary school. Considering the point estimates, converter academies raised pupils’ 
percentile APS scores by 1.9 percentile points, ceteris paribus. Relative to individuals 
from the same cohort whose school converted to an academy in the 12/13 academic year, 
treated individuals, whose schools became converter academies in the 11/12 academic 
year, progress in the ability ranks within their cohort to a greater extent. It is noteworthy 
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that the difference-in-difference estimates are greater than the difference indicated in the 
raw descriptive statistics in Table 4.12, once controls are added. Treated individuals are 
exposed to converter academies for a maximum of one academic year, since the year of 
conversion is the year in which the pupils reach the end of KS2. If it is assumed that the 
benefits of conversion may increase or become more apparent with greater exposure to 
converter academies, as Eyles and Machin (2015) identify, then the effect may be greater 
for those who experience additional years of academy attendance. This will be 
investigated in model C. 
4.6.2.2 Model B 
 
Model B similarly analyses individuals within the same cohort who leave primary school 
at the end of the 11/12 academic year; the treatment group is comprised of the same 
individuals as model A, since these individuals experience academy conversion in the 
11/12 academic year. However, the analysis varies in the control group since the school 
of pupils within the control group becomes an academy in 13/14 which is two academic 
years after the treated group.  
The time between conversion of the treated and control groups’ schools is greater than in 
model A; comparing the 11/12 to the 13/14 converters therefore continues to assist in 
identifying whether an impact of converter academies exists and also allows for a 
comparison with model A.  
The results from model B signal that in the absence of treatment, the percentile rank of 
the treated and control group is insignificantly different. Relating back to Figure 4.1 and 
the surrounding discussion, it does therefore seem true that there is little group difference. 
Individuals are therefore comparable in terms of their APS rank since without treatment, 
the percentile rank of the treated group would not be significantly different from that of 
similar individuals in the control group. Ceteris paribus, the results indicate that the 
percentile rank of individuals within the analysis improves over time between KS1 and 
KS2 by 2.7 points; this is to a lesser extent than model A. 
The main result of interest is the difference-in-difference estimate of 2.1; ceteris paribus, 
relative to the control group, converter academies increase treated pupils’ APS percentile 
scores by 2.1 percentile points. Individuals who experience academy conversion between 
KS1 and KS2 therefore move up the ability rank of their cohort, according to APS scores, 
more so than individuals in the control group who do not attend a converter academy. 
   
209 
 
This is a similar yet slightly higher effect than that identified in model A. This significant 
result again suggests that converter academies have a positive influence upon the progress 
of pupils between KS1 and KS2 in comparison to pupils whose school becomes an 
academy but two years after their departure from the school. This effect is again the result 
of up to one year of exposure to a converter academy.  As in model A, this result is greater 
than the raw difference-in-difference estimates in the descriptive statistics provided in 
Table 4.12.  
The results so far therefore suggest that there is a greater impact of 11/12 converter 
academies when compared to 13/14 academies, than when compared with the 12/13 
academies; this is based upon the analysis of the 11/12 cohort who have one year of 
exposure. 
Based on conjecture alone, it could be argued that this result is identified since in the 
observed years, 11/12 academies were more similar to 12/13 academies that were 
preparing to convert; these are the academies that are observed in model A. The 12/13 
converters may have already applied to become academies or may have begun to put 
measures in place to convert by the 11/12 academic year, when the observed pupils leave. 
The 12/13 converters may have not benefitted from actually becoming an academy unlike 
the 11/12 converters, thus possibly explaining the significant difference between the 
attainments of the pupils attending the 11/12 and 12/13 converters identified in model A. 
However, the 12/13 academies may have begun to benefit from some aspects of becoming 
an academy which may positively influence the attainment of their pupils, for example 
conversing with other converter academies to sharing expertise and pooling resources 
(Department for Education, 2014c). This may be less likely for 13/14 converters who 
form the control group of model B and did not convert for some time after the 11/12 
academic year. Pupils in the control group of model B may therefore be less likely to have 
benefitted from the academy conversion process, unlike model A, thus producing the 
difference in results between the two models.  
4.6.2.3 Model 12AB 
 
In a similar manner to models A and B, model 12AB compares individuals within the 
11/12 cohort; again, the schools of treated individuals became converter academies in 
11/12. The control group consists of the control groups adopted in models A and B 
combined, thus, individuals in the control group also left school in 11/12 but their school 
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may have become a converter academy at any time in the following two academic years 
from 12/13 to 13/14.   
The results mirror those of models A and B; a positive and significant effect of attending 
a converter academy is identified upon the APS percentile rank. Considering the point 
estimate, the difference-in-difference estimator indicates that converter academies 
improve the percentile APS scores of treated pupils by 2.1, ceteris paribus. Individuals 
who experienced attending a school that became an academy converter are again 
identified as experiencing an improvement in their APS percentile rank between KS1 and 
KS2 to a greater extent than individuals from the control group who do not experience 
converter academies.  
As in models A and B the results from model 12AB similarly indicate a positive and 
significant influence of time upon the APS percentile rank; that is, the APS percentile 
rank of pupils, increases between KS1 and KS2. The treatment variable indicates that the 
APS percentile rank of treated individuals is significantly different from the APS 
percentile rank of the control group in the absence of treatment, though controlled for in 
the model. 
The results from models A, B and 12AB each present a positive and significant impact of 
converter academies. Each of these models was based on the same treatment group, 
though varying in the control group adopted for each model of analysis. The following 
models, C, D and the pooled model will now adopt an alternative treatment group to the 
previous models.  
4.6.2.4 Model C 
 
Model C defines treated individuals as those whose school became an academy converter 
in 11/12 in a similar manner to the previous models, though the individuals in model C 
will be those who leave primary school at the end of the 12/13 academic year. These 
individuals will therefore be from a different cohort to the previous models and will 
experience a converter academy for a maximum of two academic years but a minimum 
of one whole academic year. The control group in model C will consist of individuals 
from the same cohort whose school became an academy converter in 13/14, one year after 
they had completed KS2 and left primary school. 
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The results from model C are consistent with those of all previous models; the APS 
percentile rank of pupils in the analysis significantly improves between KS1 and KS2. 
Ceteris paribus, over time, individuals move up the APS percentile rank within their 
cohort by 2.8 percentile points. Furthermore, in the absence of treatment, treated 
individuals are insignificantly different to the control group, in terms of their APS 
percentile rank.  
In model C, the difference-in-difference estimate is 1.1 which is significant at the 10% 
level of significant; ceteris paribus, treated individuals move 1.1 percentiles up the APS 
percentile rank more than in the absence of treatment. The results, again, suggest that 
converter academies are beneficial to pupils in terms of their APS and their ranking within 
the APS distribution in their cohort. Relative to the control group, treated individuals 
progress in the APS rank between KS1 and KS2, to a greater degree. 
Model C presents one prominent difference to the previous models since treated pupils 
are exposed to converter academies for up to two full academic years; it is possible that 
the increased exposure has an additional positive influence upon pupil outcomes as the 
results of Eyles and Machin (2015) suggest. However, the results actually suggest that 
pupils benefit to a lesser extent from converter academies than the pupils in models A and 
B, who experienced converter academies for up to one academic year only. The result of 
model C is also only significant at the 10% level. This is the contradictory to expectations 
and the existing literature. Due to the similarities in models A, B and C, the results may 
not be explained by differences in the academy conversion years experienced both by the 
treatment and control group as differences only exist in exposure and the cohort observed. 
It is unlikely that the difference in results between models is due to a differential average 
ability of the cohorts; this is indicated within the descriptive statistics in Table 4.13, which 
indicate that the cohorts attain very similar APS scores both in KS1 and KS2. This is also 
true when observing the APS scores by cohort and treatment status, as in Table 4.14.  
Arguably, the results could indicate a greater short-term beneficial impact of converter 
academies for pupils who are examined within the conversion year; pupils who complete 
primary school within the year of conversion are found to benefit from converter 
academies, as indicated in models A and B, to a much greater extent than pupils who are 
exposed to converter academies for a longer term, when exposed to academies for an 
additional year. This could potentially be due to the school changes experienced with 
conversion, providing a short-term immediate shock to student performance. 
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4.6.2.5 Model D 
 
Model D is the final cohort specific analysis in which treated individuals are defined as 
those who experience academy conversion in 12/13 and leave in the same academic year. 
The control group also complete primary at the end of the 12/13 academic year but were 
not exposed to converter academies since their schools converted in 13/14. This model 
therefore varies from the previous model since the outcomes of pupils from 12/13 
academies are analysed; these therefore convert one academic year later than the 
academies in the previous models. This cohort and control group has previously been 
analysed in model C. Model D varies with model C, however, since in model D pupils 
only experience converter academies for one year, just as in models A,B and 12AB, 
whereas in model C the exposure of pupils to converter academies is greater, at two years 
rather than one year.  
The results signal a similar time effect; ceteris paribus, pupils rise 2.7 percentiles in the 
APS ranks of their cohort between KS1 and KS2. This is a comparable estimate to that of 
previous models, especially B and C which both consider the leavers from 13/14 
academies as the control group.  
Unlike the results from all previous models, the results of model D indicate a negative 
and significant coefficient on the treat variable; this suggests that in the absence of 
treatment, treated individuals are positioned lower in the APS percentile ranks than 
individuals in the control group by around 1 percentile.  The APS of treated individuals 
is therefore lower than pupils in the control group, in the situation where no schools 
convert to become academies. Relatedly, the raw difference- in-difference estimates 
indicated by the descriptive statistics in Table 4.12, indicate a negative estimate, 
suggesting that the treated group progress to a lesser extent between KS1 and KS2 than 
the control group.  
The result of the difference-in-difference estimate suggests that converter academies 
increase the percentile score of pupils by 2.6 more than in the absence of treatment, ceteris 
paribus. As in previous models, this is a positive and significant effect suggesting that 
individuals who attend converter academies benefit in terms of their APS. Once controls 
are added, this effect estimated in model D is identified as being in opposite direction to 
the raw difference-in-difference estimate and is greater in magnitude.  
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The difference-in-difference estimate in model D is a larger effect than that identified in 
previous models. This model is the mirror image of the 11/12 analysis in model A since 
the same exposure to converter academies is experienced by the treatment group and the 
same length of time between the control group leaving and academy conversion is 
analysed. There is a large difference in the difference-in-difference however, by around 
1 percentile point. 
Though varying in the year of academy conversion, model D bears many similarities with 
model C also, since adopting the same control group and analysing the same cohort; these 
similarities may therefore not explain the difference in results. It is therefore the treatment 
group that is driving this difference in results.  
The results from across the models that compare individuals within specific cohorts, 
suggest that the 12/13 converter academies had a greater positive influence on the 
progression of pupils between KS1 and KS2, relative to the 11/12 academies. This could 
be due to these schools being somewhat ‘worse’ schools than the earlier converters. This 
is consistent with both the negative raw difference-in-differences estimate provided in 
Table 4.12 and the negative treat coefficient within this model; this negative and 
significant coefficient indicates that in the absence of treatment, treated individuals are 
ranked lower than untreated individuals in the control group whose schools become 
academies once they leave primary school.  It is also consistent with the raw descriptive 
statistics presented in Table 4.14 which indicate that amongst treated individuals, the 
average APS score was lower in later cohorts. It is possible that some of the fast-tracked 
‘outstanding’ rated early converters may have narrowly missed the 10/11 academic year 
and may have instead converted in the 11/12 academic years. This is less likely to be so 
in the 12/13 academic year since it is over a full academic year after the academy 
programme reform. This group of converters may therefore be less likely to consist of 
high proportions of ‘outstanding’ schools, instead, comprising more schools rated ‘good’ 
by Ofsted.  It could therefore be argued that simply the gains to be made by conversion 
are smaller for schools that are already performing well; once treated, the 12/13 converter 
academies therefore provided pupils with greater levels of progression than in schools 
that were soon to become converter academies.  
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4.6.2.6 Pooled model 
 
The final model is a pooled analysis of all individuals who experienced a converter 
academy between 2012 and 2014. Individuals within the control group continue to be 
defined as individuals whose school converted to become an academy after they had left 
the school; again, this may have been at any time between 2012 and 2014. Cohort 
dummies are entered in this analysis to control for year and cohort specific trends and 
effects. Relating back to Table 4.1, cohort 1 refers to the earliest cohort, who complete 
primary school at the end of the 11/12 academic year. Cohort 2 and 3 refers to individuals 
who leave primary school in 12/13 and 13/14 respectively.  
The results indicate that the APS percentile rank of treated individuals is significantly 
different to that of the control group, in the absence of treatment. Treated individuals have 
a significantly higher percentile rank relative to the control group when no individuals 
are exposed to converter academies; this difference is controlled for. As in the previous 
models, the percentile rank of individuals significantly increases over time, between KS1 
and KS2, as identified in all previous models.  
From the pooled model results, the difference-in-difference estimate is 1.4; considering 
the point estimate, converter academies raised pupils’ percentile APS by 1.4, relative to 
individuals who are not exposed to converter academies, ceteris paribus. As in the 
previous models, this is a positive and significant effect but represents the smallest highly 
significant difference-in-difference estimate. 
Alongside the main variables of the difference-in-difference analysis, it is also important 
to observe the other covariates within the model to see how these variables impact upon 
a pupil’s APS percentile rank. The full table of results is presented within the appendix 
of this chapter in table A4.1. 
An interesting result from all models is the negative and significant impact of EAL status 
upon the APS percentile of pupils; EAL children are significantly lower in the ranked 
distribution of average point scores. This finding is in line with the existing literature 
which identifies that although EAL students do better in maths assessments, overall there 
is a negative relationship between EAL and attainment (Strand et al. 2015). Furthermore, 
Sammons et al. (2007) identified that EAL is associated with more cognitive development 
problems for primary aged children which may influence attainment.  
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The results from most models identify that white children do significantly worse than 
their non-white counterparts. Ceteris paribus, white children are estimated to be 
positioned between 1.5 and 2.7 percentiles below non-white children in the percentile 
ranks. This finding is also consistent with the existing literature; for example, Vignoles 
and Meschi (2010) identify that children from ethnic minority groups make greater 
progress than white children. 
In a similar manner to EAL, FSM status negatively impacts upon attainment; considering 
the point estimates, being in receipt of free school meals reduces the APS percentile by 
between 8.1 and 8. percentile points, relative to non-eligible FSM pupils. Again, this is 
not a particularly unanticipated finding given the existing literature which suggests that 
pupils entitled to FSM begin school with lower attainment; moreover the gap in 
attainment persists through primary school (Strand et al. 2015).  
Unsurprisingly, SEN has a negative and significant influence on the percentile rank of 
pupils; this is a consistent effect identified in every model. This is also a large effect 
signalling that SEN children are ranked around 32 percentiles lower in the APS 
distribution than children without SEN, ceteris paribus. The Department for Education 
(2014d) identifies large attainment gaps between SEN children and those without SEN in 
the KS1 national curriculum subjects; for example, in 2012, there was a 40 percentage 
point gap in reading and a 32 percentage point gap in both maths and science. This result 
is therefore consistent with the existing literature. 
In most models, females are identified as being ranked higher than males; this is an 
expected result given that within the literature, females are found to attain higher test 
scores than males (Vignoles and Meschi, 2010). Ceteris paribus, females are ranked 
between 0.5 and 1.1 percentiles higher than males. 
Relative to foundation primary schools, pupils attending voluntary aided schools are 
consistently found to rank higher in the APS percentiles. These types of institutions 
benefit from a greater level of school autonomy than foundation schools; voluntary aided 
schools in particular are found within the literature to be associated with higher pupil 
attainment (Gibbons et al. 2008; Gibbons and Silva, 2011).  In some models, a similar 
effect of voluntary controlled schools is identified though this is a less consistent result.  
The pupil’s month of birth is also controlled for in the model since, within the educational 
literature, younger children within the year group are consistently found to be 
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academically disadvantaged, relative to children born at the beginning of the academic 
year (Campbell, 2013; Crawford et al. 2010). The results seem to reflect this with pupils 
born from September to December performing significantly better than children born in 
January. This is a decreasing effect as the month of birth approaches January; children 
born in September are positioned between 3.6 and 5.4 percentiles above children born in 
January. December born children, on the other hand, are only placed between 1.3 and 1.8 
percentiles above January born pupils, according to the models that identify a significant 
influence of December births. Ceteris paribus; these results are significant at the 5% level 
or above in only four models relative to all six models for September born children.  
While the percentile rank of children born in February is predominantly insignificantly 
different relative to January born children, the APS rank of children born between March 
and August is significantly and negatively impacted. This is an increasing effect with 
March born children being positioned between 1.4 and 2.3 percentiles below the January 
born, while August born children are between 5.5 and 8 percentiles below the January 
born pupils.  
The IMD deciles do not present such a clear picture as the month of birth effects. Only 
schools located in the 40% least deprived neighbourhoods according to the IMD index 
are consistently found to have a significant influence upon the APS rank of pupils in all 
models. There is a positive and significant effect of attending the schools within the least 
deprived neighbourhoods; this effect is increasing in the IMD decile where a higher score 
indicates a lower level of deprivation. There is a great difference in children in the least 
and most deprived neighbourhoods; children in the least deprived decile are positioned 
between 4.5 and 6.7 percentiles above children of the most deprived decile, ceteris 
paribus. Children who attend schools in the least deprived neighbourhoods therefore seem 
to do significantly better than children in most deprived neighbourhoods, with a negative 
relationship between school deprivation and APS percentile rank being apparent. These 
results mirror the findings of chapter 2 by similarly indicating that the children of 
deprived neighbourhoods perform significantly worse than the children from non-
deprived neighbourhoods. The effect of school neighbourhood deprivation is less clear 
for those in the top 11% to 49% deprived neighbourhoods. For instance, relative to the 
top 10% deprived, pupils attending schools in the top 11-20% (decile 2) deprived 
neighbourhoods are, in some models, found to gain a worse APS rank, whilst in other 
models are identified to gain a significantly higher APS rank. Schools in the 21-50% 
deprived neighbourhoods seem to gain predominantly insignificantly different rankings 
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to children in the most deprived neighbourhoods, with the exception of the pooled model 
which suggests that pupils in schools in neighbourhoods above the 10% deprivation level 
do significantly better than pupils in the least deprived schools.  
The month into variable indicates how many months into the academic year that the 
treated schools converted once the school has converted. The results indicate an 
insignificant effect of the month of conversion upon pupil APS in all models; an increase 
in the month that the school converts, signalling a later conversion within the academic 
year, therefore insignificantly influences the pupils’ APS.  
Finally, the cohort dummies are entered into the pooled model only. These dummies 
suggest that relative to the earliest, 11/12 cohort, pupils in later cohorts are positioned at 
lower percentiles within the APS rank. This is a greater effect for cohort 3 as individuals 
are significantly ranked 1.9 percentiles below individuals of the earliest cohort, ceteris 
paribus.  
To summarise, the main results indicate an overall positive and significant impact of 
converter academies, though this effect varies by model, the difference-in-difference 
estimates are very comparable; the estimates indicate that converter academies increase 
the percentile rank of pupils’ average point scores by between 1.1 and 2.6, ceteris paribus.  
This analysis has considered the exposure to converter academies by including models of 
both one and two years of academy exposure. Additionally, the analysis has considered 
multiple time periods of academy conversion and has undertaken the analysis utilising 
different samples by observing multiple cohorts.  
It is important to undertake the analysis based on different cohorts and years of academy 
conversion since it could be possible that there is an association between school 
characteristics and the year of conversion; for example, early converters may be more 
likely to be the outstanding, fast-tracked schools. Similarly, it is vital to consider different 
cohorts since there may be differential impacts of converter academies on different 
cohorts of primary children. Despite these considerations made in the analysis, the results 
remain rather consistent, indicating a positive and significant impact of converter 
academies, thus reflecting the findings of Eyles and Machin (2015).  
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4.6.3 Deprivation Analysis 
 
The sample is now split according to the deprivation level of the neighbourhood of the 
school attended. The analysis is carried out in a similar manner to the main models, based 
on only individuals who attend a school within a neighbourhood that is within the top 
30%, most deprived neighbourhoods. Similarly, the sample will be restricted to only 
individuals who attend schools in the lowest 30% deprived neighbourhoods. This is a 
similar strategy to that carried out in the second chapter of this thesis which analyses the 
impact of neighbourhood deprivation on child outcomes.  
The deprivation of the school is based on the IMD decile but as a check of robustness of 
these results, the sample will also be divided according the deprivation level provided by 
the IDACI deciles, allowing for a comparison of the results. 
Table 4.16 provides the results from this analysis based on IMD scores. The results 
suggest that individuals from the least deprived neighbourhoods are consistently 
identified as benefitting from converter academies, with the exception of models C and 
D which identify a positive but insignificant influence. Unlike the main analysis, model 
A presents the greatest difference-in-difference estimate. While models A and 12AB 
indicate a greater benefit of converter academies within the least deprived 
neighbourhoods relative to the full sample, models B and the pooled model present 
smaller estimates. Converter academies improve the APS percentile rank of pupils in 
schools in the least deprived neighbourhoods by between 1.2 and 3.7 percentiles, ceteris 
paribus.   
The results indicate that amongst the most deprived sample, there is a largely insignificant 
effect of converter academies on pupil performance. Only Model B indicates a significant 
impact of converter academies within deprived neighbourhoods. Relative to the least 
deprived, this estimate is rather large; ceteris paribus, converter academies significantly 
increase the APS percentile score of pupils by 11.8 percentile points.  
The results are also presented when the sample is split according to the IDACI score as a 
check of robustness, as presented in Table 4.17. These results are similar to the IMD 
model for the least deprived neighbourhoods, since a positive and significant impact of 
converter academies continues to be identified in models A,B,12AB and the pooled 
model. These estimates are slightly smaller than the IMD estimates, with some minor 
differences in the significance level of these results. Interestingly, model C indicates a 
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negative effect of converter academies though this is an insignificant effect. Within the 
most deprived neighbourhoods, a large, highly significant effect of primary converter 
academies continues to be identified in model B, but also in model 12AB, which indicates 
an effect of greater magnitude to the least deprived neighbourhoods but much smaller 
than in model B.  
The results are therefore robust to a change in the deprivation measure adopted; however, 
the results present a rather unclear picture of the effect of converter academies upon pupils 
when conditioning on the deprivation level of the school. From the results, it seems that 
converter academies only have a positive influence on the treated from the deprived 
sample when the 11/12 converters are compared to the 13/14 converters, within the 11/12 
cohort. Even when comparing the same year academy converters but varying the cohort 
observed in model C, an insignificant result is identified.    
Overall, the results suggest that although in a particular year and cohort, converter 
academies benefitted individuals attending schools within deprived areas to a greater 
extent, it is the pupils of converter academies in the least deprived areas that more 
consistently benefit from conversion. 
4.6.4 Robustness check 
 
It is important to test the robustness of the results presented in the main analysis to identify 
whether the estimated impact of converter academies may be explained by alternative 
factors. As a check of robustness, placebo estimations from the pre-treatment period will 
be provided. The difference-in-difference model will be estimated as in the main analysis, 
however, the robustness check will be performed based upon a falsified treatment effect 
using a sample of individuals who left school in the pre-treatment period32. 
The robustness check will be based upon model D from the main analysis. Treated 
individuals attend primary schools that converted to academies in the 12/13 academic 
year while individuals in the control group attend 13/14 converter academies, as in model 
D. In the placebo model, all individuals complete KS2 in 10/1133, and therefore leave 
primary school before conversion; this contrasts with model D in which individuals 
                                                          
32 The observed treatment period in this chapter is 11/12 – 13/14; the pre-treatment period is therefore 
academic years prior to 11/12 
33 These individuals completed KS1 in 06/07 
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complete KS2 in 12/13. Individuals within the treatment group in the placebo model 
therefore receive a falsified treatment. This is illustrated in Table 4.18.  
Since many of the control variables are unavailable prior to the 2006/07 academic year, 
the 06/07 -10/11 cohort is the earliest cohort that may be included in the placebo 
estimation. The placebo test could be carried out in a similar manner to models A-C; 
however the year of academy conversion within these models is the 11/12 academic year. 
It is therefore possible that the results may be susceptible to Ashenfelter’s dip 
(Ashenfelter, 1978) which suggests that outcomes may fall directly before the treatment 
occurs. Model D therefore presents a more suitable model for the placebo test since in 
this model, treatment occurs in 12/13, two academic years after the placebo treatment. 
This placebo test therefore avoids any overlap between the falsified treatment and the 
actual treatment.  
The placebo test is therefore a test of whether the impact of converter academies identified 
may be due to a pre-existing difference between the treatment and control group, prior to 
treatment. Specifically, the test will identify whether there were pre-existing differences 
in the outcomes of pupils who attended 12/13 converter academies, relative to pupils who 
attended schools that converted in 13/14, that may be perceived as the treatment effect 
within the main analysis. If the results are robust, there should be an insignificant 
difference-in-difference estimate in the placebo model; this result would imply that there 
were no pre-existing differences in the outcomes of the treatment and control group prior 
to the actual year of treatment, while pupils could not be impacted by academy 
conversion, since leaving primary school (in 10/11) before their school converted.  
The results presented in Table 4.19 indicate an insignificant difference-in-difference 
estimate suggesting that the falsified treatment has an insignificant influence on the 
outcomes of the treatment group relative to the control group. The results therefore pass 
the placebo test, signifying that there are no significant pre-existing differences in the 
outcomes of the pupils who attend schools that become academies in the year of the 
treatment group and those who attend schools that convert in the control group year, that 
could have alternatively explained the difference in outcomes that was attributed to 
academy converters in the post-treatment period.  
The insignificant treat coefficient indicates that in the absence of treatment there is an 
insignificant difference between the treatment and control group. The results also show a 
   
221 
 
significant time effect, as in the main models, showing that individuals move up the 
percentile rank over time. 
The results from the placebo test therefore imply that the results from the main analysis 
are robust, since when a falsified treatment is entered into the model in place of an actual 
treatment, the results fail to identify a significant influence upon outcomes.  
4.7 CONCLUSIONS 
 
This chapter has examined the impact of converter academies upon pupil outcomes at the 
primary school level. Specifically, the chapter has attempted to identify how being 
exposed to a converter academy impacts upon pupils’ percentile rank within their cohort, 
according to their average point scores. Individuals who attended primary schools that 
converted to academies were deemed as treated individuals whilst pupils who completed 
KS2 before their primary school converted to became an academy were used within the 
control group. These individuals provided a suitable control group, since the schools 
attended were likely to be more similar since eventually all becoming converter 
academies, compared with individuals in school that did not become converter academies 
within the sample period.  
Data from the National Pupil Database provides data on all pupils that are in school in 
England within the years examined in the analysis. The data therefore provided a suitable 
source of data on students required for this analysis since they provide large samples of 
individuals that experienced academy conversion, or attended a primary school that 
became an academy converter after KS2. The data utilised within the analysis was from 
2008-2014 which covered three main cohorts of pupils who completed primary school in 
2012, 2013 or 2014.    
A difference-in-difference methodology was adopted in line with existing papers within 
the surrounding relevant literature (Eyles and Machin, 2015; Wilson, 2011; Böhlmark 
and Lindahl 2012). This methodology assisted in overcoming the evaluation problem, 
allowing for the outcomes of the control group to be compared to those of the treatment 
group, thus allowing for a treatment effect to be identified.  
The main analysis involved a number of models which varied by the cohort observed or 
the year of academy conversion of the treatment or the control group. The models 
predominantly examine the impact of converter academies that converted in the 11/12 
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academic year though one model analyses the impact of 12/13 converters whilst a pooled 
model analyses converters at any time between 2012 and 2014.  
By only observing individuals who had already enrolled in the primary school, the 
approach attempted to overcome the potential problem of endogeneity by ensuring the 
enrolment decision was exogenous to the academy conversion of the school.    
The results of the main analysis indicate a positive and significant impact of converter 
academies upon the percentile rank of primary pupils; the estimates indicate that 
converter academies increase the percentile rank of pupils’ average point scores by 
between 1.4 and 2.6 percentile points, ceteris paribus. This positive impact varies between 
models but is a consistent finding throughout the analysis suggesting that regardless of 
the year of conversion between 2012 and 2014, there is a positive and beneficial effect at 
the primary level. This finding mirrors that of Eyles and Machin (2015) who analyse 
secondary converter academies pre-2010. There are few papers that focus on the academy 
programme to compare the results with. However, the results are in line with the existing 
research on school autonomy that suggests that pupil outcomes are positively influenced 
by a greater level of school autonomy (Gibbons et al. 2008; Abdulkadiroglu et al. 2011; 
Clark, 2009).  
To my knowledge, this chapter contains the first non-descriptive results to be presented 
indicating the impact of coalition primary converter academies on pupil outcomes.  
A robustness check is carried out in the form of a placebo test by analysing the effect of 
converter academies on a sample of individuals who attended schools that eventually 
became academies within the sample period, but once this sample had completed primary 
school. Running model D with a sample of individuals from the 10/11 cohort, the placebo 
test results found an insignificant impact of converter academies, or the placebo effect, 
upon the APS percentile rank of pupils. As expected, the results therefore indicated 
signifying that there were no significant, pre-existing differences in the outcomes of the 
treatment and control group that could have alternatively explained the difference in 
outcomes that was attributed to academy converters in the post-treatment period.  
The analysis also estimates the impact on converter academies by neighbourhood 
deprivation to identify whether the pupils attending schools within the least deprived 
neighbourhoods benefit differentially to those in the most deprived areas. The results 
consistently suggest a positive impact of converter academies the least deprived 
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neighbourhood sample in most samples. For the most deprived sample, a positive and 
significant effect of converter academies is identified consistently in only one model, 
when altering the deprivation measure, though a very large effect is identified. Schools in 
deprived neighbourhoods therefore do not seem to benefit from academy conversion in 
all periods. It is only when the 11/12 academy converters are compared to the 13/14 
academy converters and the 11/12 cohort is observed, that a significant influence of 
converter academies is identified for the deprived neighbourhoods. 
From this research, the results overall suggest a positive role of the academies programme 
in improving the progress of primary school children. From this analysis, the change in 
policy made by the coalition government, allowing for all schools to become academies, 
therefore seems a positive transformation which has, at least in the case of the 11/12 and 
12/13 converter academies, begun to assist in improving the future outcomes of pupils, 
by advancing their progress between KS1 and KS2. 
The results suggest the 12/13 converter academies had a greater positive influence than 
the 11/12 converters. It is possible that this is due to the later converting schools being 
‘worse’ schools as later converters were less likely to be the fast tracked ‘outstanding’ 
schools. The results and descriptive statistics do provide evidence of this.  It should be 
noted, however, that at all points in time, converters must meet certain requirements 
including a ‘good’ or ‘outstanding’ rating, so even if the later converters contained a lower 
proportion of ‘outstanding’ ratings, the converters were still ‘good’ schools.  
Though it is possible that the exposure to converter academies will influence the impact 
upon pupil outcomes, it is vital to consider how children who experience the conversion 
process and experience a short amount of time in an academy converter will be 
influenced.  This is especially of concern given that only a small proportion of primary 
schools have converted at present; thus, millions of pupils may experience the process of 
academy conversion within their primary schools within coming years. 
Future research should make use of additional years and cohorts of primary pupils; since 
at the time of analysis, the latest pupil outcomes available related to 2014, there was little 
scope to analyse the most recent converter academies. This is because, in this 
methodology, the control group consists of individuals who attend schools that convert at 
least a year after the treated group, thus academy conversion is observed in the latest years 
of data whilst pupil outcomes are observed in the previous year. Additional years of data 
will therefore allow for further years of academies to be analysed.  
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Furthermore, though converter academies represent the greatest proportion of academy 
schools in England, sponsored academies continue to exist and continue to be opened. It 
is therefore equally as interesting to examine the impact of these academies. However, 
due to the pronounced expansion of primary converter academies within England and the 
plans for all schools to convert, it is imperative to identify the impact of this particular 
policy primarily. 
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Table 4.5 Observations attending eventual converter academies within the sample 
period 2007-2014 
SCHOOL 
BECAME AN 
ACADEMY 
FREQUENCY PERCENT 
0 1,751,416 87.64 
1 247,010 12.36 
Total 1,998,426  
 
Table 4.6 Proportion of EAL observations in eventual converter academies and 
non-converter academies 
SCHOOL 
BECAME AN 
ACADEMY 
EAL 
0 1 
0 1,457,106 
(83.35%) 
291,134 
(16.65%) 
1 218,296 
(88.45%) 
28,506 
(11.55%) 
 
Table 4.7 Proportion of FSM observations in eventual converter academies and 
non-converter academies 
SCHOOL 
BECAME AN 
ACADEMY 
FSM 
0 1 
0 1,258,532 
(71.96%) 
490,482 
(28.04%) 
1 187,784 
(76.04%) 
59,168 
(23.96%) 
 
Table 4.8 Treated and untreated individuals within the sample 
TREATED FREQUENCY PERCENT 
0 111,506 45.14 
1 135,504 54.86 
Total 247,010  
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Figure 4.5 IMD decile of eventual academy converters 
Note: Higher values denote a lower level of deprivation 
 
Table 4.9 Institution type 
INSTITUTION TYPE CONTROL TREATED 
Community school 63,580 
(57.02%) 
83,108 
(61.33%) 
Voluntary aided school 33,146 
 (29.73 %) 
27,452 
(20.26%) 
Voluntary controlled school 10, 376 
(9.31%) 
10,028 
(7.4%) 
Foundation school 4,404 
(3.95%) 
14,916 
(11.01%) 
Total 111,506 135,504 
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Table 4.10 Mean of remaining control variables 
VARIABLE TREATED CONTROL 
EAL 0.12 
 
0.11 
 
White 0.82 
 
0.84 
 
FSM 0.24 
 
0.24 
 
SEN 0.20 
 
0.21 
 
Female 0.49 
 
0.49 
 
Month of birth 6.5 
 
6.6 
 
IMD decile 5.7 
 
5.5 
 
Month into 3.2 
 
0 
 
 
Table 4.11 Sample size of each model of analysis 
 
 
 
 
 
Table 4.12 Raw before, after and difference-in-difference estimates by model 
 BEFORE AFTER DIFFERENCE DID 
Model A control 47.62 51.29 3.67  
Model A treated 50.55 54.72 4.17 0.5 
Model B control 48.46 51.13 2.67  
Model B treated 50.55 54.72 4.17 1.5 
Model 12AB control 48 51.22 3.22  
Model 12AB treated 50.55 54.72 4.17 0.95 
Model C control 48.51 51.26 2.75  
Model C treated 51.11 55.15 4.04 1.29 
Model D control 48.51 51.26 2.75  
Model D treated 47.43 48.51 1.08 -1.67 
Pooled model control 48.39 51.08 2.69  
Pooled model treated 48.97 52.47 3.5 0.81 
 
MODEL: CONTROL (0) TREATED (1) 
A 22,767 17,482 
B 19,307 17,482 
12AB 42,075 17,482 
C 19,688 17,417 
D 19,688 22,845 
Pooled 110,783 134,278 
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Table 4.13 Mean pupil KS1 and KS2 scores by cohort 
COHORT KS1APS KS2APS 
1 15.17 28.56 
2 15.26 28.64 
3 15.3 28.96 
Note: Cohort 1 refers to individuals leaving primary school in the 11/12 academic year, cohort 2 leave in 
12/13 and cohort 3 in 13/14. 
 
Table 4.14 Mean pupil KS1 and KS2 scores by cohort and treatment status 
COHORT  KS1APS KS2APS 
1 Control 15.43 29.03 
 Treated 15.70 29.53 
2 Control 15.56 29.08 
 Treated 15.62 29.36 
3 Control 15.52 29.38 
 Treated 15.55 29.48 
 
Table 4.15 Summary of main results from difference-in-difference analysis for all 
models 
 (1) 
MODEL 
A 
(2) 
MODEL 
B 
(3) 
MODEL 
12AB 
(4) 
MODEL 
C 
(5) 
MODEL 
D 
(6) 
POOLED 
MODEL 
Time * 
treat 
1.887*** 
(0.669) 
2.085*** 
(0.741) 
2.073*** 
(0.638) 
1.077* 
(0.563) 
2.604*** 
(0.812) 
1.431*** 
(0.251) 
Time 3.735*** 
(0.167) 
2.715*** 
(0.184) 
3.265*** 
(0.124) 
2.753*** 
(0.182) 
2.744*** 
(0.182) 
2.733*** 
(0.077) 
Treat 0.616* 
(0.329) 
 
0.419 
(0.348) 
0.583** 
(0.293) 
0.375 
(0.347) 
-1.023*** 
(0.314) 
0.894*** 
(0.145) 
N 40,249 36,789 59,557 37,105 42,533 24,5061 
Note: Controls also include: EAL, ethnicity, FSM, SEN, gender, school type, month of birth, school 
neighbourhood IMD decile, school open month. Pooled model also includes cohort controls. Standard 
errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
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Table 4.16 Summary of results from difference-in-difference analysis by school 
neighbourhood deprivation according to IMD. 
 
Note: The time*treat coefficient is provided only 
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
 
 
Table 4.17 Summary of results from difference-in-difference analysis by school 
neighbourhood deprivation according to IDACI. 
The time*treat coefficient is provided only  
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
 
 
 
 
 
 
 
 
TREAT: 30% LEAST 
DEPRIVED 
N 30% MOST 
DEPRIVED 
N 
A 3.747*** 
(1.306) 
13,658 1.454 
(1.700) 
10,703 
B 2.022* 
(1.051) 
14,067 11.844*** 
(2.954) 
9,583 
12AB 2.761*** 
(0.971) 
19,985 2.605 
(1.641) 
17,636 
C 0.546 
(0.923) 
14,108 1.424 
(1.418) 
9,782 
D 2.008 
(1.393) 
12,429 -2.136 
(1.515) 
15,079 
Pooled 1.163*** 
(0.437) 
79,843 -0.312 
(0.490) 
73,673 
TREAT: 30% LEAST 
DEPRIVED 
 30% MOST 
DEPRIVED 
N 
A 2.563*** 
(1.075) 
12,693 2.005 
(1.635) 
10,454 
B 1.915** 
(1.092) 
12,788 9.742*** 
(2.309) 
9,118 
12AB 1.841* 
(1.015) 
18,508 3.232** 
(1.570) 
16,434 
C -0.173 
(0.958) 
12,936 0.248 
(1.258) 
9,379 
D 1.948 
(0.444) 
11,741 0.417 
(1.681) 
13,417 
Pooled 0.900** 
(0.444) 
72,859 0.216 
(0.504) 
70,512 
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Table 4.18 Placebo test sample summary 
MODEL BECAME ACADEMY YEAR LEFT 
PRIMARY 
 TREATMENT CONTROL  
D 12/13 13/14 12/13 
PLACEBO 12/13 13/14 10/11 
 
 
Table 4.19 Placebo test results summary 
 
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
VARIABLES PLACEBO 
Time * treat 0.366 
(0.140) 
Time 2.769*** 
(0.184) 
Treat 0.234 
(0.309) 
N 41,232 
   
231 
 
 
 
   
232 
 
4.8 APPENDIX 
Table A4.1 Full model results with all controls 
 (1) (2) (3) (4) (5) (6) 
 Model A Model B Model 
12AB 
Model C Model D Pooled 
model 
Time * treat 1.887*** 2.085*** 2.073*** 1.077* 2.604*** 1.431*** 
 (0.669) (0.741) (0.638) (0.563) (0.812) (0.251) 
Time 3.735*** 2.715*** 3.265*** 2.753*** 2.744*** 2.733*** 
 (0.167) (0.184) (0.124) (0.182) (0.182) (0.077) 
Treat 0.616* 0.419 0.583** 0.375 -1.023*** 0.894*** 
 (0.329) (0.348) (0.293) (0.347) (0.314) (0.145) 
EAL -3.073*** -2.190*** -2.650*** -2.936*** -3.557*** -2.667*** 
 (0.746) (0.848) (0.632) (0.792) (0.705) (0.305) 
White -0.387 -1.561** -0.749 -2.713*** -2.089*** -1.581*** 
 (0.627) (0.708) (0.535) (0.671) (0.615) (0.258) 
FSM -8.726*** -8.742*** -8.664*** -8.127*** -8.660*** -8.513*** 
 (0.377) (0.402) (0.306) (0.395) (0.351) (0.152) 
SEN -32.649*** -32.256*** -32.305*** -32.779*** -31.902*** -31.996*** 
 (0.347) (0.367) (0.285) (0.378) (0.345) (0.145) 
Female 0.186 0.758** 0.505** 1.092*** 0.982*** 0.903*** 
 (0.302) (0.316) (0.248) (0.318) (0.297) (0.124) 
Community 0.679 0.089 0.611 0.611 1.185 0.020 
 (0.537) (0.638) (0.484) (0.453) (0.730) (0.214) 
Voluntary aided 2.689*** 1.688** 2.075*** 1.525*** 1.638** 2.208*** 
 (0.607) (0.699) (0.532) (0.535) (0.773) (0.240) 
Voluntary 
controlled 
2.863*** 0.267 1.985*** 0.195 2.132** 0.481 
 (0.752) (0.848) (0.641) (0.724) (0.885) (0.303) 
MOB Feb -0.605 -0.865 -0.612 -1.321* -1.062 -1.235*** 
 (0.753) (0.786) (0.618) (0.787) (0.737) (0.311) 
MOB March -0.501 -2.321*** -1.409** -2.963*** -2.074*** -1.872*** 
 (0.727) (0.767) (0.604) (0.769) (0.725) (0.303) 
MOB April -2.507*** -2.393*** -2.663*** -3.144*** -3.095*** -2.896*** 
 (0.733) (0.773) (0.602) (0.778) (0.728) (0.304) 
MOB May -2.632*** -2.574*** -2.882*** -3.684*** -3.785*** -3.801*** 
 (0.727) (0.754) (0.592) (0.766) (0.710) (0.299) 
MOB June -4.192*** -4.407*** -4.058*** -5.524*** -4.847*** -4.919*** 
 (0.725) (0.769) (0.598) (0.770) (0.718) (0.301) 
MOB July -4.767*** -5.213*** -4.857*** -5.232*** -5.655*** -5.449*** 
 (0.737) (0.769) (0.605) (0.768) (0.720) (0.298) 
MOB August -5.539*** -5.846*** -5.710*** -7.239*** -8.079*** -6.681*** 
 (0.722) (0.750) (0.591) (0.755) (0.713) (0.297) 
MOB September 5.463*** 4.506*** 5.148*** 3.716*** 3.567*** 4.770*** 
 (0.723) (0.753) (0.595) (0.761) (0.716) (0.300) 
MOB October 3.552*** 3.260*** 3.326*** 3.176*** 2.744*** 3.181*** 
 (0.740) (0.775) (0.608) (0.767) (0.726) (0.302) 
MOB November 2.242*** 2.129*** 2.296*** 0.399 1.719** 2.304*** 
 (0.728) (0.774) (0.602) (0.772) (0.719) (0.307) 
MOB December 1.534** 1.551** 1.787*** 0.808 1.283* 1.432*** 
 (0.736) (0.776) (0.606) (0.792) (0.734) (0.307) 
IMD 2 1.595** -0.294 0.906 -2.209*** -0.391 1.402*** 
 (0.726) (0.746) (0.553) (0.729) (0.596) (0.271) 
IMD 3 -0.928 -0.679 -0.552 -0.600 0.579 1.377*** 
 (0.728) (0.746) (0.552) (0.748) (0.592) (0.278) 
IMD 4 0.888 1.769** 0.773 0.441 -1.687*** 0.607** 
 (0.737) (0.754) (0.569) (0.738) (0.632) (0.278) 
IMD 5 0.963 -0.029 0.625 -0.709 0.801 1.950*** 
 (0.721) (0.821) (0.577) (0.810) (0.665) (0.289) 
IMD 6 2.532*** 3.822*** 2.829*** 1.221 1.607** 3.006*** 
 (0.749) (0.766) (0.580) (0.743) (0.664) (0.291) 
   
233 
 
IMD 7 2.181*** 2.287*** 1.815*** 2.102*** 1.896*** 3.387*** 
 (0.772) (0.775) (0.594) (0.775) (0.671) (0.289) 
IMD 8 3.991*** 4.054*** 4.185*** 3.421*** 3.886*** 4.673*** 
 (0.788) (0.731) (0.577) (0.731) (0.644) (0.285) 
IMD 9 5.375*** 3.445*** 4.379*** 3.655*** 3.126*** 5.230*** 
 (0.741) (0.741) (0.574) (0.724) (0.677) (0.283) 
IMD 10 6.135*** 5.750*** 6.043*** 4.522*** 5.771*** 6.769*** 
 (0.715) (0.737) (0.557) (0.726) (0.641) (0.278) 
Month into -0.040 -0.028 -0.032 0.094 -0.023 -0.027 
 (0.062) (0.062) (0.062) (0.062) (0.059) (0.024) 
Cohort 2      -0.759*** 
      (0.157) 
Cohort 3      -1.907*** 
      (0.167) 
Constant 54.946*** 57.159*** 55.619*** 59.264*** 57.781*** 56.504*** 
 (1.110) (1.205) (0.919) (1.087) (1.147) (0.449) 
Observations 40249 36789 59557 37105 42533 245061 
Adjusted R2 0.320 0.312 0.315 0.301 0.300 0.299 
 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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CHAPTER 5 : CONCLUSIONS 
 
This thesis has analysed the impact of three factors, each relating to a pupil’s environment 
outside of their household, upon pupil outcomes. The impact of neighbourhood 
deprivation, class setting by ability and primary converter academies have been 
examined, in turn, when observing pupils in compulsory schooling within the UK. 
Throughout the three chapters that form this thesis, both cognitive and non-cognitive 
measures of pupil outcomes have been observed in an attempt to contribute to the existing 
literature and the gaps that are present within it. Additionally, the thesis adds to the 
existing research on the determinants of pupil outcomes by addressing factors that are 
external to the household and the family and are instead related to a pupil’s external 
environment. Specifically, the thesis focuses on the impact of a pupil’s neighbourhood 
and factors associated with a pupil’s school life, such as school-level and national-level 
policies. At present the evidence on these external influences is less clear cut and arguably 
underdeveloped within the economics of education field.  
 
5.1 THESIS SUMMARY  
 
The first empirical chapter, chapter 2, examined the impact of neighbourhood deprivation 
upon pupils’ cognitive outcomes, measured by the probability of obtaining the benchmark 
GCSE outcomes; 5 GCSEs A* to C and 5 GCSEs A* to C including English and maths. 
Though a number of existing studies have explored neighbourhood deprivation, few have 
adopted econometric techniques to overcome the methodological issues that face 
researchers, namely, the evaluation problem, selection bias and the establishment of 
causality. One method that assists in overcoming these issues is propensity score 
matching, though this method is not extensively employed in existing studies of 
neighbourhood effects. Of the few papers within the economics literature, only a limited 
number of studies have evaluated neighbourhood effects in a static manner, that being, 
without evaluating individuals who move between neighbourhoods. Additionally, few 
studies analyse the impact of neighbourhood deprivation as defined by deprivation 
indices.  
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Using data from the initial three waves of the Longitudinal Study of Young People in 
England, relating to 2003 to 2006, the chapter contributes to the existing literature by 
employing a propensity score matching methodology to analyse the impact of 
neighbourhood deprivation, defined by the IDACI score, upon the outcomes of 
individuals who live in a deprived neighbourhood for at least three years. The chapter 
firstly examines the impact of neighbourhood deprivation for all individuals within the 
sample before exploring the differential impact of neighbourhood deprivation according 
to parental education.  
The initial results reveal an overall negative impact of living in deprived neighbourhoods 
upon the probability of obtaining the benchmark GCSE outcomes; individuals living in 
deprived neighbourhoods are around 4 percentage points less likely to obtain five GCSEs 
A* to C, relative to individuals living in non-deprived neighbourhoods and are around 6 
percentage points less likely to obtain five GCSEs A* to C including English and maths.  
When evaluating the impact of neighbourhood deprivation according to parental 
education, where educated parents are defined as those educated to at least post-16 level, 
the results similarly signal a negative impact of neighbourhood deprivation for both 
individuals with educated and uneducated parents. The results interestingly reveal that 
the estimated neighbourhood effect is significantly larger for individuals with educated 
parents than those with uneducated parents. The results therefore signal that the penalty 
associated with neighbourhood deprivation upon the educational attainment of residents, 
is greater for individuals with educated parents who would benefit to a greater extent by 
living in a non-deprived neighbourhood, relative to individuals of uneducated parents.  
This is an interesting result that presents a novel finding within the neighbourhood effects 
literature, identified when adopting an alternative methodology and deprivation measure 
to the existing studies.  
Remaining within the field of education and similarly focusing on the determinants of 
pupil outcomes, Chapter 3 explores the impact of the school-level policy of class setting. 
At present, this policy is determined at the school level though it has received attention 
from the Conservative government, with sources suggesting that class-setting may be 
made compulsory within all schools (BBC, 2014).  
This chapter focuses on class setting in mathematics in the primary school specifically 
since, within primary schools, maths is the subject for which most pupils are exposed to 
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the implementation of setting. As indicated within the existing literature that considers 
the psychological impacts of class setting upon children, class setting may be detrimental 
to the attitudes and behaviours of children (Eilam and Finegold, 1992; Kutnick et al., 
2005). This is particularly important since anti-school attitudes developed at a young age, 
for example at primary school, may determine the child’s performance and attitudes 
throughout their academic years.  
This chapter therefore considers how setting impacts upon the behaviour of primary 
school children, using the responses of both parents and teachers in the SDQ to measure 
behaviours. Specifically, using data from the Millennium Cohort Study, the chapter firstly 
considers how being set for maths, relative to not being set, influences behaviour. A fixed 
effect methodology is adopted for this analysis to overcome the issue of unobserved 
heterogeneity. The analysis also examines how the level of the maths set in which the 
child is placed influences behaviour; an alternative methodology is adopted in this part of 
the analysis since there is a possible issue of endogeneity; an instrumental variables 
approach is therefore adopted.  
Results from the fixed effects analysis suggested that the act of setting children for maths 
in primary school was beneficial for girls’ behaviour. Specifically, the teacher reported 
internalising behaviour of girls was improved when setting in maths was implemented. 
Contrastingly, for boys, the analysis indicated that setting was detrimental to the 
behaviour of boys. 
The results from the analysis of the level of the set indicates that for girls, teacher reported 
internalising behaviours were improved by being placed in the lowest set for maths, whilst 
for boys, being placed in the lowest set for maths was found to increase the internalising 
behaviour score reported by the parent. 
The findings therefore signal some significant impacts of setting in primary school which 
contrasts with a number of papers within the relevant literature that suggest little influence 
of setting (Whitburn 2001; Barker Lunn 1970; Kulik and Kulik 1992; Ireson and Hallam, 
2005). However, given the variability of the significance of results, the findings do not 
provide a clear representation of the overall impact of class setting upon behaviour.   
The results interestingly suggest a non-uniform impact of class setting by gender; these 
findings therefore suggest that simply evaluating policies that may influence child 
behaviour as a pooled sample may not provide a clear picture. The behaviour of children 
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should be examined by gender since it is clear that whilst there are differences in the types 
of behaviour that the genders exhibit (McNeish and Scott, 2014; Leadbeateret al. 1999), 
there are also differences in the reaction of behaviour to policies or alternative shocks.  
The chapter contributes to the existing literature since class setting is a policy that is 
generally unaddressed within the economics literature; very few existing studies therefore 
adopt econometric techniques to overcome the surrounding methodological issues. The 
results of the analysis suggest that class setting may be a determinant of pupil non-
cognitive outcomes, thus, when examining pupil outcomes, it may be important to 
identify and control for class setting practises that pupils may be exposed to. This chapter 
provides a foundation for future work to further analyse class setting policies or similar 
ability grouping practises. 
The final empirical chapter, chapter 4, examines the effect of primary converter 
academies upon the progress of pupils between Key stage 1 and Key stage 2. Following 
the election of the coalition government in 2010, the pre-existing academies policy was 
transformed, allowing for all schools to apply to voluntarily convert to an academy 
converter, when meeting specific requirements. Though a number of studies have 
examined the impact of academies, few have done so after 2010 when within the English 
education system, the number of converter academies rapidly expanded. Furthermore, the 
House of Commons (2015) reported a need for research into the impact of primary 
academies since there are very few studies that analyse the academies programme at the 
primary level. 
This chapter therefore contributes to the literature in two ways; firstly, by providing an 
analysis of post-2010 academies, and secondly, by focusing on primary schools within 
this analysis.  
Following a similar strategy to Eyles and Machin (2015), the chapter utilises data from 
the National Pupil Database and adopts a difference-in-difference analysis to evaluate the 
impact of converter academies upon children who were already enrolled in school before 
the conversion; this allows for the enrolment choice to be exogenous to the conversion. 
The approach taken within this analysis also involves defining a credible control group 
by comparing pupils who experienced converter academies with pupils whose schools 
become academies but after they leave the school. Furthermore, in order to control for 
cohort specific effects, individuals who are treated are compared with control individuals 
from the same cohort. 
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Within the difference-in-difference analysis, a number of models are defined that allow 
different years of converter academies to be compared, using various cohorts of pupils. 
With the NPD data adopted providing data on KS2 pupil outcomes from 2012-2014, the 
analyses estimate the impact of converter academies that converted in the 11/12 and 12/13 
academic years. 13/14 converters are utilised in the control group.  
The results suggest that converter academies have a positive and significant impact upon 
pupil progress; this is true in all models examined. Pupils therefore seem to benefit from 
attending a converter academy when compared with individuals who attend schools that 
are soon to convert to academies.  
The analysis also considers whether there is a differential impact of converter academies 
by the level of neighbourhood deprivation in the area in which the school is located. The 
deprivation of the school’s neighbourhood is also likely to reflect the pupil’s 
neighbourhood deprivation due to the, on average, short travelling distance to primary 
schools in England. This is of interest given that in chapter 2, neighbourhood deprivation 
was found to negatively influence pupil outcomes. This finding therefore motivates the 
analysis of chapter 4 which attempts to identify whether converter academies have 
influenced pupil outcomes to a greater extent in deprived neighbourhoods than non-
deprived neighbourhoods. This is also interesting given that the initial aims of the 
academies programme, prior to the 2010 transformation, was to target schools within 
deprived areas. Since it was proposed that such schools would benefit from the greater 
levels of autonomy provided by academy status, it would be expected that, despite the 
change in policy, schools within deprived neighbourhoods continue to benefit from 
autonomy. 
The results indicate that in some models, pupils attending schools that are located in 
deprived neighbourhoods have significantly greater progress than pupils in schools that 
do not convert; the effects were greater than those identified for converter academies 
within non-deprived neighbourhoods. However, whereas in deprived neighbourhoods 
only a small number of models signalled a significant impact of converter academies, in 
non-deprived neighbourhoods, pupils attending converter academies out-performed the 
pupils of non-converters in most models. The results from the non-deprived sample 
therefore revealed more consistent effects of converter academies.  
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5.2 POLICY IMPLICATIONS AND FUTURE RESEARCH  
 
The results of chapter 2 indicate that cognitive pupil outcomes are negatively impacted 
by residing in a deprived neighbourhood; the neighbourhood in which an individual 
resides, and the characteristics of that neighbourhood, should therefore be considered and 
controlled for within analyses of pupil outcomes. Whilst the results indicate that all 
children are negatively influenced by neighbourhood deprivation, it is children of 
educated parents who lose out to a greater extent by residing in a deprived area. The 
findings therefore suggest that targeting children based upon their socio-economic status, 
may fail to aid those who suffer from the effects of neighbourhood deprivation to the 
greatest extent. Efforts should be made to ensure that whilst children are targeted based 
upon residing in a deprived area or coming from families that do not have a history of 
continuing in education after the compulsory leaving age, that the children of educated 
parents are equally the focus of the many policies that aim to improve educational 
attainment, if the government does intend to provide the opportunity for all children to 
reach their full potential (Department for Education, 2015c). 
The analysis of the impact of class setting does reveal, in some models, a significant 
impact of the school-level policy upon child behaviour, though some results are 
inconsistent across specifications. Whilst indicating a mix of both positive and negative 
effects, the results do not provide clear policy implications. Due to the results, it is 
suggested that more research should be undertaken in order to establish the relationship 
between class setting and child behaviour since it is important to understand whether this 
school level policy benefits or hinders the non-cognitive development of children. It is 
also imperative that research is undertaken to continue to fill the gap in the economics 
literature which at present provides little input in the ability grouping debate.  
Specifically, future work could be focused on the impact of class setting in alternative 
subjects; due to small sample sizes, this analysis was not carried out within chapter 3.  
Additionally, it may be interesting to observe how alternative pupils’ outcomes are 
influenced by class setting, for example test scores at age 11.  
The findings of the final empirical chapter present a promising illustration of primary 
converter academies. In the main analysis, all results identified a positive and significant 
impact of converter academies upon pupil outcomes. Of course, at an early stage in the 
research process and with only a few years of the transformed academy programme 
having being experienced, there is certainly scope for future work. Firstly, additional 
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years of data should be exploited; in the methodology adopted in chapter 4, additional 
data would provide both an extra year of converter academies to evaluate and would also 
allow for further control groups to be utilised. This is the main concern of future research 
since it is important to understand whether results are generalizable across the years of 
conversion. Secondly, there is scope to expand the analysis by including infant and junior 
schools if data are available on the interrelatedness of junior schools and feeder infant 
schools. Finally, and more generally, future research should also attempt to analyse the 
impact of post 2010 secondary converter academies; though fewer in number than 
primary converter academies, secondary academies represent a greater proportion of 
secondary schools in England.  
To summarise, each chapter within this thesis individually contributes to the literature on 
neighbourhood effects, ability grouping and academy schools within the UK; at present, 
given the lack of consensus within the literature on each of these topics in the economics 
of education field, there is certainly scope to build upon the existing research. In its 
entirety, the thesis sheds light on the determinants of pupil outcomes that relate to the 
wider environment in which a pupil comes into contact, outside of their household. The 
analyses presented within this thesis therefore provide an initial step towards closing the 
gap in these areas of the economics of education literature.  
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